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Thekc 18 a n&lural ilesire in man to know all which can be known of 
those who hare proved benefaclont of the human race ; to obtain, as it 
were, personal iaterconne with iheoi ; and, as spectators, to view their 
private life. Yet of oae who has devoted himself to the advancement of 
Science or the AiIh, there h often but little known, and though all 
were known, little to relate which con afford general interest, except 
the benefits hia labours have conferred on man, or the studies in 
which the brief period of his existence was spent. When we have told 
the one or two great acts which it was the husiness of his life to accom- 
plish : when we have said of Watt, that he was the improver of the steam 
eu^e — rendering that which had hitherto been comparatively powerless 
and of little value, an engine of inexhaustible power and incalculable value : 
that Arkwright invenl«d a machine, by which one man is enabled to do the 
work which formeriy required hundreds to perform : that Professor An- 
<IerMn, perceiving, in the imperishable mind of man, a moral engine of 
hitherto nntried, but almost infinite power, opened the way to its im- 
provement, thus giving that impulse to the present age which it has re- 
ceived, and which nothing can ever retard or destroy : when we have said 
these things, we liave indeed said nearly alt that is important — and we have 
said sufficient to make their fame bountlless as the earth, imperishable as 
dme. Still, however, it is advantageous to relate their private hfe ; to 
give the world the lesson of their moral worth — their many virtues. The 
biography of kings and conquerors, or those who have led more active 
Uvea, may excite greater curiosity, and involve a more intense interest ; 
but never can be so truly, eo extensively useful. Like the flower, which 
not only gives out its fragrance whilst it spreads its beauty to the sun, 
hut even aPter it is withered and tliat beauty gone, the philosopher bene- 
fits the world by his discoveries during his life, and by the influence of 
bis example after his death. 

But besides this general reason, there is yet another for writing the 
life of Professor Anderson — the extension, if not the preservation of his 
feme. iVIankind does not always reward great actions with the tiune 
which they deserve; and the names of the greatest benefactors of the 
humnu race, are sometimes allowed to per'nb 'n the tide of time, or to be 
remembered only in the tradit o h of those grateful liearts, who have been 
immediately heoefiiied by the r goodness Fame is indeed much oftener 
the effect of adventitious ti cub f ances ll an of real merit ; aud thus, 
whilst one name is lauded above neas u-e a I held up for public admira- 
tion, another, probably that of o e far n o o deserving, is either quite 
unheeded, or but partially kno n 

We cannot help thinking thi« has been the case, in a very great degree, 
w'tiii Professor Anderson. Without wishing to detract, in the smaJIest 
degree, from the merits of Dr. Birkheck, for whom we have every feeling 
of respect and esteem bis exertions in the cause of popular education are 
t-alrutated to excite, it is impossible we think to ui^puie, that Professor 
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Anderson, HI a time when education, tHI but tbe mere elenifintB of rcBiiiag 
and writing, was confined to those who had tfae means o( going tljroug)i 
the regular eourae of a College education, broke throagh existing preju- 
dices, and opened the TeDipIe of Scienea to tbe bard laboarii^ mechanic, 
and the hitherto deapified artificer — that he is entitled to tbe appellation 
of tbe &ther of Mechanics' Instituticxw. Yet of thif^ valuable man, liow 
little is known to the world ! how very little is known to tbe inhabilants 
eten of lie City in wlwch he spent hii life — where he made all his eier- 
tiotn in behalf of acienc«-~-«nd for the benefit of the iDbabitanta of which, 
he \kh the balk of bis ample fortune, that, even after hii death, her eiti- 
eed^ particularly her mechanics and her srtizans, might have the meann 
of sdeniiGc education, without being subject to the monaatic trammels 
in which onr Colleges are still invested ! It will hardly be beliered, we 
fluspect, but it is a faet, that, notwithstanding nearly thirty yeans have 
elapsed since the period of bis death, no biography of him has ever been 
published; and that in the most popular and extensive Biographical 
Dictionaries, tbere Is not even mention of his name. In stating this. 
It is impossible not to recollect, that when Professor Anderson founded 
bis University, he appointed eigbty-one Trustees from tbe different pro- 
fessions and public bodies of the City; that from these Trneteea are 
selected twelve Directors to manage tbe eflairs of the Inslitntion ; and 
that these Directors, besides their other duties, were evidently, in aa 
especial manner, entrusted with tbe preservation of bis tame: and yet, 
we wonid ask these gentlemen, what they have ever done lo insure either 
its picaervation or its extension ? To supply their culpable neglect, and 
to do tardy justice to the dead, we have felt ourselves called upon to 
draw Dp this short biography of his life ; and we have peculiar pleasure in 
being able, (notwithstanding the opposition and difficulties thrown in our 
way by those who would have acted very differently, bad they been as 
aniious for the honour of Professor Anderson as they were to oppose us,} 
through tbe kindness and liberality of a gentleman, to whom we return 
our sincere thanks, to present our readers with a beautiful engraving of 
the Professor, from tbe hands of Mr. Swan. 

John Anderson, i\I. A., F. R. S. Lond. & Edin., F. A. S. Scot., M. N. 
His. S. Lond., M. Soc. Agr., and Econ. Emp. of Russia, Professor of 
NatuFEl Philosophy in the University of Glasgow, was born in the Parish 
of Roseneath in Dumbartonshire, in the year 1T3S. His fiitber, the 
Rev. James Anderson, who was Minister of that Parish, died whilst the 
subject ef this Memoir, his eldest son, was yet young. He wbs, how- 
ever, carefully brought up by, and received a very liberal education from, 
his aunt, Mrs. Turner, tbe widow of one of the Ministers of tbe High 
Church of Stirling. The early part of bia education he received at Stir- 
ting, the more advanced part of it in the University of Glasgow, of which 
be WBH destined to prove so distinguished an ornament. In the year 1745, 
when Stirling was besieged by the Pretender, those of the inhabitants who 
were friends to ibe existing Government, formed themselves into a Regi- 
ment for the defence of the city, and Mr. Anderson, with all the ardour 
and enthusiasm of youth, joined this body, and, as one of its officers, 
assisted in the defence. Tbe carabine which he then carried, is still among 
the property bequeathed to the Institution which he afterwards founded. 
In 1756, he wgs appointed Professor of Oriental Langiiageo in tbe Col- 



MEMOIll OF PR0EF.H80B ANDERSON, 

lege of GUt^ow ; and in 1760, lie was transferred to the Cliair of Natnral 
Philoaophy at the time be was residing at Toulouse in Fi-ance. 

ProfeaBar Anderson. w)io clearly saw tlie intiioBte connection lietween 
Science and Uie Arts, and the ^reat benefits wbicb tbey mutually csnfer 
on each otlier, delighted in viBitinff the workshops of the artiiians and 
mechanics, and giving them such information as was likely to benefit them 
,in their respective arts, receiving in return a knowledge of these which 
be could Dot otherwise have obtained. The want of an experimenlal course 
of Nataral Philosophy, to which the working classes, and indeed all those 
whoee pursuits did not enable them to conform to the prescribed routine of 
academit'al study, was early perceived by him ; and be accordingly added, 
to his customary course of lectures in Physics, which was strictly matbe- 
matical, one of a more popular nature, illustrated by experiments, accord- 
ing to the plau afterwards developed in his Institutes of Physics. This 
clasa continued to meet every session, upon the Tuesdays and Thursdays, 
during the rest of the l*rote«sor'H life. Nuniherfl availed themselves of 
the opportiuiity thus afforded them, tor the first time, of obtaining a 
knowledge of science ; and thus, within the walls of the College of Glas- 
gow, there was a Ui^e class of operative mechanics and artizaus, receiv- 
bg ioatructioDs in science, which hitherto had boen to them quite iiiac- 
(MMible as the pi^s of a sealed book. This class, which he called his 
Antitoga Class, received every encouragement from the Professor which 
it was in his power to afford. He began to collect for its use, an apparatus 
of his own, and specimens of Natural History, of which he afterwards 
formed a large collection. As an instance of his good sense, and Iiis 
anxiety for the prosperity of this class, it may he stated, that a mechanic 
having coropl^neil to his assistant, that be hod Uttle time, after leaving his 
work, to change his dress before coming to the class, and having suggested 
the propriety of their being allowed to att«nd without such change, upon 
its being made known 1u him, it was at once acceded to. 

It was to be expected, that a man, eniloweil with such liberal anil 
enlightened views, would, in all questions which nnigLt arise, take the 
papular side, and would not remain on the best of terms with his Brother 
I^ofeasors. For a time, all went well ; and he was allowed to take the 
management of almost every thing connected with the Faculty of the 
College: but at length a dispute arose between the Professors and the 
Students about the election of their Rector, when, as was to be antici- 
pated. Professor Anderson entered into the vien-s of the tjtudenta. Sogn 
after this, another dispute arose about the method of keeping the College 
accounts. He msed an action against his Brelliren, which however he 
loM; but he Lad the satisfaction, before he died, of seeing tlie same Pro- 
fessors bring an action againfit the eon and heir of their late Factor, for 
Us raal-administration, and for the recovery of 1 10,000 which had been 
lost to the funds of the College. Monhland, the Factor's son, produced, 
in the kw-snit, a superb silver bowl given to his father by the Professors, 
with an inscription in testimony of his faithful services as their Factor. 
This liad been done at the time their minds were elated with the victory, 
u they then fJiouglit, they had obtained over the Professor; but a more 
carcumspect scrutiny showed them, that they had been wrong, and he 
right. The Professors, however, were as unfortunate in this action as 
IVofessor AndernoTi was in his; and, notwithstanding the eqnity of their 
case, they did not Bucceed in obtaining restitution of the £ 10,000. 
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THE GLAStJOW 

DESCRIPTION UF THE IMPROVED AXfcES AND WHEELS, 
lovmled by Jiuzs Amii and J«Mts Di:m.op, Ayr CuUiery; nod fur wbicli n 
Fremium of Seveo CuineBa ma voted at lut M«Emg of ibe HigUanrl Society. 

To ihe Ediion of tlie perbapa be tbe meana of au^eating 

Glasgow Mechasics' Magaiinb. ideas of more improvement upon 

tend this subject, and your inser' 
drawing and descriptii 



Gentlemen, — Wi 
yati a description of 
wh^la whicb we inventet) for the 
use of tbe coal wag^n« plying upon 
the vail-i^ay belonging to Messrs. 
Taylors, of this Colliery, and jfiven 
Id by us to tbe Highland Society 
of Scotland, by whom we have been 
awarded a premium for our inven- 
tion. We likewise enclose you a 
drawing of the axles and wheels. 
with n descriptiiin of the same. 

Fig. I, repreaenta tbe axles and 
wheels, when full mounted, teady 
for attacfaing to tlic waggon. A, 
the iron axle ; B, tbe wooden bed 
of tbe axle; C, tbe ruff in the wheel; 
D, the. collar which goeri Jiifo tlie 
ruff on the wheel ; E, the catch, or 
aneck, whicb prevents the collar 
from flying out of the rirfl" on tbe 

Kg. 2, repreaenta the axle, 
tiga. 3 and 4, represents the 
wheels- 
Figs. & and 6, represents the col- 
lar for securing the wheels to the 

If you deem the enclosed draw- 
ing and description worthy of a 
place in your Magazine, it may 



very much oblige, 






, &c. 



GENTLEMEN,^The axles aiSJ" ' 
wheels, as per the enclosed drawing 
and description, have been in we 
upon our rail-ways here for ahout 
nine monthii ; and we have found, 
in uaing tljcm, a great saving in 
grease, and the friction mucli les- 
sened from the sand and dust not 
getting into the axle. Tbe wag- 
gons are, therefore, much easier 
drawn; so much so that wa are 
now engaged in fitting up our small 
uniler-ground waggons upon the 
improved plan; and, as the waggons 
itiiw in use upon the old plan weur 
out, wc re-fit tbeni upon the im- 
proved plan, and have now at work 
forty waggons upon the improved 

i,EMES, yours, he 
Ahchd. Kerr, 

iUaapti of lhr> Works. 
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new PORTABLE 

To the Edibtra nf ths 
Gi.Afioow Mechanics' Magazine. 
Gentlemen, — 1 was much 
pleased with the simplicity and in- 
genuity of Mr. North's copying 
press, lately descrihed in your Ma- 
gazine. It occurred to me that 
that invention might be easily ap- 
plied to tbe construction Of presses 
for letter-pWss-'aiHl lithographic, 
and other kinds of printing. If the 
following plan of applying it to 



TRINTING PRESS, 
these arts, meets your approbation, 
yon can give it a place iu your Ma- 
gazine. 

Fig. 7, represents a. stout table, 
the tup of wnich is made of hoards 
ji or 2 inches thick, and whicb is 
equal iu breadth and leiigth, and 
double iu both to the hreadih of the 
press. Theupperboardof the press, 
upon which the fulcru^s (^ the 
levera are fixed, is supported 1^ 
inch from the top of the table by 
I 



I 



I 



two thin pieces (^ wood, a, c, plac- 
ed on edge, nnd is suirounded on 
the udes £ D, D F, and F (}, by a. 
Btout border, the heigbt of wbich 
coincides witb the top of the board 
when it restB on the pieces of wood 
a, c. The border is also (!ontinueil 
along the sides E B, and G H, but 
these rise only one inch above the 
top of the table. The fulcruma dif- 
fer from Mr. North's only in fiaring 
K bole throngh the lop for the lerera 
to pass through, instead of lying 
upon tiiem, in order that when the 
longer arms of the levers are pushed 
up they may carry up and suspend 
the board by the fulcrums. From 
the enda of tlie tevera b, b, are sus- 
pended iron rods, f, f, whicli aie 
connected ti^ether by the bar i, and 
are bent to remove the bar i farther 
from k, where the lever k, m, is 
fixed to the bar of the Table. 

Fig. 8, is a board half an inch 
thick, nearly the some %\r.e with A, 
having a bracket, three-fourths of 
an inch thick, lirmly fixed alon^ its 
sides B A, and D C, tvitli a handle 
Bt h. This board is designed to 
carry the types, stone, &c. whicli 
intist be placed between the brack- 
ets, and wedged between tbem. It 
must have also attxched to ic an 
iron frame, D, F, G, C, covered 
Vrilh leather, to fold down upon the 
typea after the paper has been 



Sflre. 

placed upon them, to jtrerent the 
paper being deranged when the 
board is pushed under tlie press. 

To use this machine, the board 
with the types, &c is placed on 
the half of the table E, H. and the 
ink applied to the types. The foot 
of the operator is then to be placed 
at o, on the lever n, o, and o press- 
ed down till the other end of the 
lever has, hy lifting up the bar i, 
raised the levers 6, b, fill A is sus- 
pended 80 high that the board with 
types, &c. can slide easily lielow it. 
The foot is then to be removed, 
and applied to press down m, which 
will produce a strong pressure upon 
the types. If we suppose the long 
arms of the levers, b, b, to he to 
the short as five to one, that i is 
fixed in the middle of k, m, and 
that a weight of lOU lbs. is applied 
at m, A will be pressed upon the 
types with a force equal to 1000 
Ibi. independent of the weight of 
the board, levers, bar, &c. Presses 
of this kind might be made larger 
than Mr. North's for I think about 
three times his estimate, and I at 
present know no reason why they 
should not answer the purposes I 
propose them, for well, though I 
must own myself unacquainted with 
the practice of these aits. 

I am, Gbntlemen, yours, 8cc. 
M. N. 



FARTHER IMPKOVEMENTS ON THE WATER TRAP, 



To the Eiliturit of the 

OusaOW MsCILKXICs' M&UAIISK. 

GbHilemen, — It seems to be a 
prevalent opinion, that the ofllu- 
^um rising from common sewers, 
tlirough the gratings, in this and 
oUier large towns, ix injurious to 
Iieallh — which opinion is probably 
weH-lbunded. I'he question then 
IB, what is the most simple and ef- 
fectual contrivance for preventing 
h? and, at the same time, allow- 



ing the water fiom the gutters to 
fall freely into tlie sewers? 

Simplicity and dnrabihly is ab- 
solutely necessary in things of this 
nature — they must not be liable to 
go wrong, nor oven to be put wrong. 
Without saying any thing on the 
plans that have been proposed, I 
submit the following to those who 
take an interest in the improvement 
— than which at least I can con- 
ceive notliing more simple. 
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A, D, C, D, (fig. 9,) ia B curTed 
trunk, nr tube, open at botli cndu ; 
A, B, is the gruting covering its 
upper end, with which the lower 
end raake.s an angle of 45 or 30 de- 
grees, and which is provided with a 
yalve, C, D, having hinges, with a tail, 
sDaBtocIeactbeautletentiitilyiwhen 
raised to prevent straw or other 
matter from lodging about the joint. 
This valve, by reason of its angular 
position, bear* on the end of the 
tube vndt about half its own weight, 
and is thereby kept close when 
ODce accurately fitted. The weight 
of the valve may be easily adjusted 
to sustain the pressure of a Hmall 
quantity of water, suppose to the 
level of E, F; but, when the water, 
by running through the gniting, 
rises a little higher to G, H, it will 
raise the valve and fall into the 
common setver. It will bo observ- 
ed, from the position, of the valve 
whan open, and the form of the 
tube, that nothing can possibly 
lodge to prevent it from falling 



close on the orifice when the water 
ceases to flow through the grating. 
The hinge, or joint of the valve, 
ought to be brass, to prevent stiff- 
ness from rusting. 

It is a pity that the iuhabitanta 
of targe towns should be assailed 
by noxious vapours for ivant of 
such a simple apparatus. Indeed, 
except the valve, it is no more than 
a plain cast-iron water-way; which, 
for its very look, would be a great 
improvoraent, instead of the dirty 
rubbish of stones seen at present 
through the gratings. If those whose 
duty it is to remove nuisances, and 
promote the health and comfort of 
the inbahitanCa, thought of adopting 
the improvement, their best plan 
would probably be to make trial of 
one of each of the two most ap- 
proved that have been sugp;i>steil ; 
and, after deciding which was su- 
perior, they could with more confi- 
dence bring them into general use. 
G. M. 



ON THE MODE IN WHICH THE SYl'HON ACTS. 



Tu the Edilors of the 
Glasgow Mechanics' Maoazwe. 
Gentlemen, — Having observ- 
ed, in a former Number of the Ma- 
gazine, a remark concerning the 
usual explanation given of the ac- 
tion of the syphon, implying that 
it is not quite convincing, 1 offer 
the following, which ivill be found 
to be more sausfkctory — although 
the usual explanation cei'tainly shows 
that an equilibrium does not exist, 
and therefore motion must take 
place. 

Let A, C, (fig. 10,) be a vessel 
filled with water to A, B. D, E, F, 
a syphon ; and, for simplicity, let 
the column of water, D, E, or £, L, 
be iiqual to the atmospherie pres- 
sure, and let G, D, and F, K, be 
two columns of atmospheric air, of 
the same diameter as the syphon. 



Then the atmospheric columns G, 
D, and M, K, support the columns 
of water D, E, and E, L. I'herc 
remains, therefore, only the atmos- 
pheric column M, F, to support the 
column of water F, L ; and, of 
course, F, L, will preponderate, 
and its place will then be occupied 
by another qnantity of ivater, and a 
continuous do w will succeed. 

The same reasoning will apply 
when thp columns of water, D, li, 
and E, L, are less than the atmos- 
pheric pressure. For the excess of 
the pressures of the columns, G, D, 
and K, M, above D, E, and E, L, 
being equal, and acting in opposite 
directions, destroy each other's ef- 
fects, and hence the result must be 
the same as before. 
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TAXIDEKMY; 

r^HE ART OF rilESERViNG OBJECTS IN NATUIIAI, IIISTORV. 
L The art of preserving Hnimala baa 
L leceired the name of Taxidermy 
— beiD^ compoRed of two Greek 
I worda, T«|i( order, and h(/nc lAe 

There is nothing better <^cu- 
I Uted to refresh the memory, to 
■'litTnuh ■tsndanle wiih wljich newly 
\ discovered objects may be com- 
, pared,nii(Jt«exdteanintci'eatii»tl(e 
Mudy, than a colleeiiim of objects 
in Zoology well preBerved. No 
mere vei^al descnpl; 

) convey 



I 



' iJbcarale, ia auflicietit to 
correct idea of the I'li 
■nimal. Many relaliona of parts, 
and many grBdatimiH of form, may 
be perceived by the eye, whicb 
words are unable to express. Even 
drawings fnil in conveying an accu- 
rate idea of the foim and other ei- 
lemal characters. Coloured dnttv- 
ings of animals are eagerly sought 
after. Yet how seldom are they 
accurvte ; and, even when they are, 
tliey form the least important cha- 
racter that is employed. Besides, 
there ia a great risk of errora being 
introduced in the coiirae of the en- 
graving, in order to suit profes- 

The art of preserving aniiuals is 
of l«cent invention, having only 
made any progress during the last 
60 years. Tbe &nl miter 'on the 
sulgeffi was the celebrated Ueau- 
tnur, who published a memoir on 
the method of preserving skins of 
birds to be sent to a foreign coun- 

Sf. It was hufficienlly simple, 
aviog received the bird preaei'ved 
'in spirit of wine, he iMintented him- 
'iadf with taking it front this 
i%qnor, and introducing two ends of 
^ iron wire into the body behind 
fhe ihigtis. He then fiutened the 
lire to the claws, fixing it in a 
" board, and put two black glass 



beads in the place ufeyes, and called 
it a stuffed tiird. 

The next improver of the art 
was Scho^er, who, after skinning 
the bird, cont«nted bimaelf by cut- 
ting the birds lonptudiiially in two, 
and filling one half with plaster. 
He then fixed tJie akin to tbe back 
of the box, stuck in an eye, and 
represented the beak and claws by 
painting. This method is still fol- 
lowed in Germany, though much 
improved. 

The next that we have to men- 
tion is the Abbe Manese, whose 
work appeared in 1786. Though 
not the inventor, he was the iirsC 
that recommended, in jirint, the 
method of preserving animals whicli 
we at present puraue. The piiuci- 
pal objection Xa his plan is, that be 
adopted the use of alkalis for the 
purpose of destroying insects. 
Tliere is no doubt hut that they 
may fulfil the purpose of preserva- 
tion, but tbey ore very apt to deli- 
quisce and attract humidity, to such 
a degree, tliat in wet weather the 
bird is kept in a damp state, whicL 
must soon prove destructive to the 
beauty of the plumage and even lu 



Manduyt followed him, in a me- 
luoir on this subject, in the Eucy- 
clopedie Methodique. 'J'be rules 
he has laid down are of consider- 
able importance, being an improve- 
ment on tlie plan of the Abh6. He 
has nut, however, pointed out any 
meauH of pi'esei'vation, with the ex- 
ception of employing sulphurouu 
fumigations for the purpose of kill- 
ing destructive insects. This, how- 
ever, ia a pernicious process, inju- 
rious tu the specimen, tbe skin in 
ntany places wrinkling, or being de- 
stroyed, aud the colours of the fea- 
tben eufieriiig important changes. 
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In 1802, Fontenelle published s 
paper on thiB subject. The plan 
he proppsea, however, ia too tedi- 
oua. The only preservnlive he re- 
commendft ia the oil of turpentine. 
This, hoivever, is ibun<I not to 
answer the purpose, the feathers, 
unWsa they ace soaked iu it, soon 
becoming affected with insects; and 
even when it succeeds, the preser- 
vation is alirays at the expenae 
of their colours, the feathers soon 
absorbing the turpentine, and be- 



ningti 



lisbed. 



Tlie last foreign author we shall 
notice is M. Dufresne, whose small 
work ou Taxidermy has been trans- 
lated into English, and gone through 
several editions, being by tiir the 
best on this subject. 

There are but few writei's on 
Taxidermy in our own language. 
There ia a small tract by Mr. Swain- 
son, of Liverpool, of no great merit. 
There are also leveral judicious re- 
marks in Dr. Fleming's Philosophy 
of Zoology. 

Iiulrutiienls and other Arlieks. 
1. An assortmentof softened iron 
wires. S. Flax or tow, or the ends 
of untwisted cords, 3. Scalpels, 
srissors, and forceps. 4. Pincers of 
different kinds. 5. Hammer. 6. 
Two files. 7. A collection of eyes. 

Pieservatires, 
different substances have been pro- 
posed. Mr. Warrington ivcom- 
mends a solution of corrosive subli- 
mate in spirit of wine, to ha hnish- 
ed over the inside of the skin, and 
over the feathers. Although this 
is effectual in preventing the at- 
tacks of vermin, it does not secure 
against the pi'ogress of putrefaction 
until the ppeciraen is dried. To 
remedy this evil, some applied it 
in the form of a dry powder, mixed 
with equal parts of burnt alum and 
powdered galls. This serves both 



as a security against insects, and 
also facilitates the drying of the 
specimen ; and, when it is com- 
pletely dried, it may hid defiance 
to insect foes. Quantities of musk 
and camphtw are sometimes added. 
But they may readily be dispensed 
with, unce they are not uecesaacy 
lo the future preservation of the 
specimen, and they ad<l materially 
to the expense. 

Arsenic, however, lias in a great 
measure superseded corrosive sub- 
limate, since the latter is found to 
destroy the wires employed in pre- 
serving tlie f<irm of the specimen. 
The best form in which it can lie 
used is in that of the arsenicated 

In the cbace, a double-barrelled 
gun is to he preferred : one of the 
barrels loaded with small shot, for 
the little birds ; anil the other with 
large shot. The formei' ought also 
to be loaded with much less powder 
than the latter. When tlie animal 
ia shot, we ought to sprinkle some 
dry dust on the wound, and intro- 
duce some Unt into the mouth, to 
prevent the feathers being soiled 
with the blood. We are then to 
allow it to remain undisturbed till 
it ia cold, and then convey it home, 
disturbing the feathers as little as 
possible. When the animal is ob- 
tained alive, we are to kdl it by 
pithing — J. e. introducing a sharp 
inati-ument between the skull and 
the first vertebra, so as to divide 
the spinal marrow. In small ani- 
mals the puncture of a needle will 
be sufficient. In summer, the ani- 
mal should be skinned on the day 

• Wliiteoiude of Arsenic) . „ ,. 

Soap (""'■ ^»'- 

S«lt of Tartar 12 «. 

Quick-lime 4 to. 

Cnmplior 5 oz, 

Tbi wlioLe beat up into an uoifarm 
man- To be dinalved b; ivHl«r, and 
npplEfd by nieana of b tonimon brush. 
This ia lbs applicatioa employed in tlie 
Museum of Paris. 
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tli&t >( ia shot. In wintei', however, 
it may be deferred i'or Heveral days. 

Shkfons. 
Before taking up llie preserva- 
tion of the botiea or the sulid partg 
«f Hninials, we may nieniioii the 

tnettiod for making ekeletoDs 

Thej» are of two kinds: natural 
and artifidai. The former is par- 
ticularly employed for the smal- 
ler aniraals — i, e. of the size of 
the fm and under. The aniinal 
18 to be akinned, aeparatinK the 
bead only, that the brain may be 
cleaned out. The bones ere theti 
to be cleaned of the flesh, carefully 
proaerring the ligaments. Tbey are 
then to be alloweil to macerate for 
two or three days in lime-water. 
it is then to be taken out, and any 
flesh that may hare remained on U 
to be cleaned away. The skeleton 
is then to be supported in a proper 
position : and, when diy, it will be 
found that the li^menta which 
fasten the bones to one anotlier will 
be «uffioienily strong to keep the 
akeleton upright. 

Artificial skeleions are formed in 
nearly the same way, except that 
ifaey are to he allowed to remain 
longer in the water, in order that 
(he ligaments may have time to 
pUtrify. They ore then to be con- 
nected by means of wir 
up in a proper position, 
to make natural skeletu 
of the smaller animab, we some- 
timee take advantage of the labours 
of insecU. Thus mice and small 
binia may be placed Jo a small box, 
perforated with numerous holes, 
near an ant-hill, wheu the ants soon 
clean away all the fleshy parts, leav- 
ing only the bones and i-onnectin^ 
ligaments. Tliey may afterwards 






be niacerateil in clean water to re- 
move the blood, and then whitened 
by irieans of lime or aluiu water. 
In like manner the same process 
may be performed by the wasps, 
plucinfi: the subject 6ayed, smeared 
with honey or sugar, near one of 
their nests, when they will vet to 
work. Bud clean it often in two or 
diree hours. 

Ptvxenatiati nf tlie Skim t>f 
QfifHfrvpeits. 

Here we are to conliiicni-e itith 
making a longitudinal incision in 
the heily, sufficiently lai^ to ad- 
mit of the body being taken out. 
The posterior extremities are to 
he separated at the articulation of 
the hip joint, and the tail disen- 
gaged at the rump. The sfein 
may now he reversed, pulHng it 
over the body towards the head, 
separating in its course the fore- 
legs from the body at the first joint, 
and the cars at the base. The car- 
case is then to be disengaged fram 
the head at the Qtlas, and removed. 
We are then to remove carefully 
the flesh from tlie different bones 
that remain, and the hrun is to be 
scooped out ihroupii the foramen 
magnunleral wire. We are now to 
commence stufbng, filling up all the 
vacuities wilh tow, and the iufision 
is to he sowed up. The animal is 
now to be Gxed on a hoard, and 
pressed into a suitable form and at- 
titude. 

When the animal is of a larger 
size, a frame of wood should be con- 
structed of the shape of the animal, 
and the skin cautiously sti'etche(l 
it, the intervals being filled up 



s-ith t. 
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, NRW MODE OF FORMING ARTIFICIAL FILTERS. 



As the inhabitants of Paisley a 
at present much iutereated in d 



covering the best mode of filtering 
the water of the Cart, for the pur* 
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pose of supplying the town, it may 
be useful to raslce a few observa- 
tions on this aubjert. We do not 
know whether they have any pros- 
pect of obtaining a natural GIter, 
but in casB they do not obtain one, 
great care must be taken in the 
plan adopted for fonning an arti- 
ficial one, otherwise they may 
throw away a great deal of money 
in forming works which will he 
found, after a rery short trial, to be 
of little or no use. This was fully 
examplified in the works at fii'st 
erected both by the Glaagow and 
the Cranstonhill Water Companies 
of our city. A great deal of unne- 
cessary, and, Bs it ultimately proved, 
unavailing labour and expeose was 
thrown away by both these com- 
panies; and it will be well for the 
good people of Paisley that th(;y 
take warning by previous example, 
and avoid adopting plans whicli 
must inevitably (ail. 

From all which has come under 
our observation, aod we have seen 
not a few artificial filtei's in our 
day, it seems as if it were almost 
impracticable to form an artificial 
filter which will continue to be use- 
ful for any length of lime. How- 
ever eJicellent they may at first ap- 
pear, and however well planned 
tijey may apparently be, we have 
tavariably found, that, after a short 
time, they have become all equally 
useless; they get dirty and choked 
up, and cease to purify the water 
as they at firat did. 

Thiii is rertaiuly much to he la- 
mented ; and when we consider the 
absolute necessity of lai^e quantities 
of pure water to supply large cities, 
and often the impossibility of ob- 
taining it by means of natural fil- 
ters, it becomes Iiighly necessary 
to inquire whether it be not pos- 
sible to construct an artihcial filter, 
which will remain clean, or rather 
will clean itself from impurites, as 
a natural filter does. In investi- 



) this 



s best tt 



gating n 

observe tlie mode in which a 
I'al filter of water from a river is 
formed, and as near as practicable 
to adopt this plan, in forming an 
artificial one. We find, then, tbat 
natural filters are formed by sand 
banks, which occupy a portion of 
the bed of the river and its adjoin- 
ing hanks. The waters of the river 
flow over that part of the sand 
which form its bed, and filter down 
through it ; and the sand is kept 
constantly clean, as it is washed by 
the water which flows over it, and 
by the continual removal and re- 
newal of the sand which is on the 
top, where the chief portion of the 
impurities gather. When wB wish 
to use such a natural filter, welts 
are dug, and tunnels formed in the 
adjoining banks, below the level of 
the bed of the river, and the water 
flowingfrom the river down through 
the sand into these, is found freed 
from all impurities, while, as we 
have already stated, the water of 
the river washes the top of the fil- 
ter, and keeps it eotistantlyfitfor use. 
The general plan of forming arti- 
ficial filters, is as unlike this as poe- 
sible. Large and expensive ttuiks 
are tbrmed, these are filled with 
sand and Mooes, and the water is 
made to filter through them laterally; 
they very soon become filled with 
impurities from the water, and as 
no means is, or, indeed, cad be used 
to keep them clean, as in the natu- 
ral filter, they soon become filthy 
and useless. In the natural filled, 
the waters of the river flow over it 
and keep it clean: in the artificial 
filter, the water flows laterally, and 
no water enters but that which is 
to be purified. Now, it is quite 
clear that so long as we follow plans 
so very opposite to the one pointed 
out by nature, we never can expect 
to construct an artificial filter which 
can he of the slightest use for any 
length of time. 
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If, bowerer, we n 
ting an artificicJ filter, aoit if ifae 
inhabitants of Paislcj' reijuii'e to 
make one, we would adviae them 
to follow our plan ; we would exca- 
vate a considerable portion of tbe 
bed of the rirerand of iu adjoining 
bank, on tbe side where we wisbed 
to unk our well ; we would build 
our tunnels and our well in this 
excavation, and would then fill tbe 
whole with sand, ullowing tbe wa- 
ters of the river to 6ow over this 
artificial sand benk, to wa»L it and 
to filter through it, as it does in the 
natural one; we would thus have a 
filter which might indeed be ccdled 
natural, and which would never cease 
to be useful. 

We know that the Hchemes of 
projectors are too often but little 
attended to, by those to whom they 
are addressed ; but if the inhabi- 
tants of Paisley require to construct 
an artificial filler, we beg tlietn to 
take what we say, not as the scheme 
of a projector, but as the advice of 
pTHclical persons well acquainted 
with the subject. Had the Cran- 
atonbtll Water Company, when they 
erected their filters at the top of a 



hill nearly two miles from the river, 
made one such as we have de- 
scribed, in its bed and on ittt north 
hank, they would have ha<l a con- 
stant supply of pure wat«r, at tar 
lens expentie than their works at 
Cranstonhill cost them, and they 
would not have been obliged to 
abandon it, as they were the works 
which had been so expeikuve. 

We are not ignorant that in con- 
structing many filters, the water baa 
been made to flow down tlirough 
tbe sand ; but in these no body of 
water has ever been made to flow 
over the top, as in the natural filter. 
Tbeyare tlius so far the very same as 
tbe lateral fillers, no water passing 
over them but what is to be purified, 
so that there is no means of cleans- 
ing the one more than the other, 
except emptying the filler entirely, 
and removing the impuiities which 
it has gathered. 

In concluding', then, our advice in 
constructing fillers is — never to make 
the ivater Sow laterally, or upwarik 
through the filter, but always down- 
wards; and to have the top uf the 
sand-bed which forms it, washed by 
the waters of the river. 



ON THE ORIGIN OP THE STOMACH SYRINGE, 
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To &f Edlton of elie 



-Mec 



cs- Mac 



Gentlem e.f, — Having observ- 
ed, in one of the newspapers, some 
discussions between Dr. Ure and 
Mr. Jukes, respecting the appara- 
tus for removing poison from the 
stomach, 1 take this opportunity of 
mentioning that the merit of the 
discovery belongs to neither of these 
gentlemen. The ph 



t cele- 
1 having proposed a 



the days of 
braled physit' 
similar ' 

ever, came into general use ; till, 
having undergone several import- 
ant improvements, it was brought 



again into notice by M. M, Dupny- 
tren and Renault. The instrument 
is thus described by the latter gen- 
tleman, in ft small work by Orfila, 
entitled, " Secours a donner aux 
perrnnneg Ejnpoitannees on A»- 
pkyxiees." (1818.) " The instru- 
ment consists of an elastic gum 
tube, the cud which is introduced 
into the stomach, liaving two sUla 
at the sides, and closed at the point. 
To the other extremity there is a 
brass or ivory virol attached, re- 
ceiving the point of a syringe, which 
is connected with it by means of a 
screw. By this means 1 have been 
enabled to injec4 seveu or eight 



A 



of a clog, and in a lew setontk draw 
it hackagaia, with the poison which 
the auimal had been made to swal- 
low previous to the eiperiinBiit." — 
page 13. 

It is (rue that Mr. Jukes' inatru- 
ment may be Goineirhat difFerent 
frain this ; but it ia only iti being 
more complex, and therefore mora 
apt to be deranged. As for Dr. 
lire, it may be true enough that he 
brought some of these elastic gam 
tubes fitmi Paris ; but that be can 
have anj pretensions to be consid- 
ered the inventor or proposer of 
the instrument, is just as absurd as 
if a person ivere to purchase & steam 
engine, and then pompously an- 
no uoce that to him belonged the merit 
of the invention; or take up some 
principle, known to chemists for half 
a century, such as the saturating 
point of an acid by means of an al- 
kali, and call tliis a new discovery, 
and the graduated glass in ivhich the 
mixture was made an alkalimeter. 
Besides, I would wish to know in 
which of his classes the Doctor 
ntenlioned the proposal he allades 
to. We are acquainted with seve- 
ral gentlemen who have atttindi^d 
his classes, and they only recollect 
that he stated that the tubes were 
brought over by hitn from Paris, 
and that he found ibem very useful 
in his gasometers. 

In concluding, I would notice an 
instrument intended to serve the 



soning and other Accidents." * In 
this case, the lube is extctly the 
same as that proposed by Muub. 
Renault, except that it is pro- 
vided with a stop-cock, near the 
(extremity where the syringe was 
formerly attached. Instead of it, 
an elastic gum bag, such as that 
used in the operation for Hydro- 
cele, also provided with a stop- 
cock, is screwed on. In the use of 
this instrument, the elastic gum 
tube being introduced into tlie sto- 
mach, the beg of caoutchouc, or 
'ith tepid or cold 
iL'ewed on. The 



elastic guin, filled » 
water, is to be i 
stop-cocks are n 



the 

stomach by means of pressure. 
When you wish to withdraw it 
again, you have only to allow the 
bag to expand, when it will suck 
up the injected fluid, along with 
more or less of the poison, in a di- 
luted stale. The stop-cocks are 
now to be shot, the bag unscrewed, 
replaced by fresh \ 



:, when the 
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repeated. In this ma 
minutes, you may wash the stomach 
clean, whilst it would require up- 
wards of a quarter of an hour with 
Mr. Jukes' apparatus. It also re- 
commends itself for its cheapness, 
and in not being liable to be de- 
ranged, being always ready for use. 
I am, Gentlemen, yours, he. 
C. R. 



BUl'l'ON & GOLDSMITH c 
A MOST extraordinary conflict of 
opinions is discovered on contrast- 
ing the writings of Phrenologists 
with those of M. BuiTon and Dr. 
Goldsmith, as will be perceived from 
the following exceipts: — " That so 
large a brain as man possesses, is not 



s PHRENOLOGY. 
necessary to mere animal life, we may 
infer from this, that many animala 
have scarcely any. Nature, we are 
sure, would not hare given this in 
so large a volume if a smaller would 
have served. What then are we 
to infer from ile magnitude ? Are 
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we not, in some degree, directed to 
tlic answer hy ibe undisjmteil tncl 
that animalB are generally intelU' 
gent in proportion to the si/e of 
tiieir brains ; and that tnnn, wlio 
surpasses them all in intelligence, 
has the largest brnja of any animal 
of the raraB dimensions ? It is rea- 
sonable, thence, to conclude, that 
the brain is somehow connected 
with tbe mental powera, and that 
its Hize IB MHoe indication of ibeir 
perfection and vij^our." Tbia ia the 
docHine set fortli by PhreuolopHts; 
BOW, contrast with which what Di'. 
Goldsmith, in hi a Treatise on Am- 
pbibiouB Quadrupeds, says on the 
Mibject: — "It hsa been often re- 
narluid, that all animals are saga- 
raoua in proportion to the size of 
Atir brain. It has, in support of 
tfda opinion, been alleged, that man, 
with respect to hia bulk, has, of all 
olbers, the largest. In pursuance 
•f this aasumptiun, some erroneous 
apeoulatioiMhavebeen formed. But, 
wene the siim of the brain to deter- 



Tound, like that of a 



Other animals, be the moat sagaci- 
DUs ; tor it has, in proportioiD, tho 
largest brain of any, even man him- 
self not excepted. However, this 
animal is possessed of lint rery few 
advaiitt^es over other quadrupeds ; 
and the siee of its brain fbmiahes it 
with lew powers that contribute to 
its wisdom or its preservation." Id 
hia description of the Ouran^ Ou- 
tang, or Wild Man of the Woods, 
he farther observes : " The lace of 
this animal is like that of a man, tba 
forehead larger, the head round, 
and the brain formed in the same 
manner with that of loan ;" from a 
picture so like that of the human 
species, we are naturally led to ex- 
pect a corresponding miudi but so 
lar from this being the case, the 
learned Doctor tells us that this 



dent proof, as Mr. Buffon finely ob- 
serves. '* that no disposition of 
matter will give mind, and that the 
boily, how nicely soever formed, is 
formed ill vain, when there ia not 
infused a soul to direct its opera- 

J.T. 



NEW AUGER. 



A SEW constructed auger has been 
lately invented by Dr. Church of 
Birmingham, for which he has ob- 
tained a patent ; we shall, there- 
fore, particulariy describe its form 
and the mode of making when the 
specification ia enrolled; but we 
cannot avoid mentioning in tbia 
place its extroardinary merits, which 
so mucb exceed every other kind 
of ttugfr or boring tool that we are 
ftc<]uainted with, that we should 
cen^nly not have given full credit 
to a report, had not our own hands 
and eyea been the means of com- 
nlunicating the facts to our senses. 
This improved auger, (indeed we 



have seen several of different sizes, 
but the moat perfect one we now 
refer to,) is one inch and one-elgbth 
in diameter. We first tried its ef- 
fects upon a piece of dry deal four 
inches thick, held in tbe left hand 
without any other support, and turn- 
ing the auger by the right hand in 
the way that gimblets are usually 
turned, passed the auger through 
the four inch deal in fifty seconds. 
With the assistance of a bow, it was 
made to penetrate through a post 
of seven inches square in twenty-one 
seconds, and in the hand of an ex- 
perl workman, there is no doubt 
but that its prt^ress would be miidi 
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more rapid. It cuts a peifectiy 
HmootL hole, aod clears itself an it 
adyaacea. 

The utility of an auger posBess- 
ing such superior Eidvanta^^a to 
shipwrights, aa well as a variety of 
other artizius, must be immediate- 
ly obvious ; and one circiunstaiice 
which renders it stilt more valuable 
is, that its form is such that it can 
be sharpened from time to time 
upon an ordinary grindstone, witfa- 
o«t in the slightest degree altering 



its figure; indeed it will retain tl» 
same form and propertjes evea 
though ground down to within a 
sbort distance of the stem. 

Not haviog the bventor's per- 
mission, we refr^ from publishing 
a particular description of this in- 
strument ; but as soon as the speci- 
fication is enrolled, which will he in 
May, WB propose to ourselves the 
pleasure of presenting it to our 
readers in a more perfect state. — 
London Jour, of Science and Arts. 



ON THE CAUSE OF HEAT PllODUCED BY FRICTION. 

Totlw Editor utthi 



Drab Sir, — I have made anme attempts 
tu explnin the uuse oT the brat exdbn! by 
bictioQ, sn iccnuot of wbieh I hope will be 
qcoepbtble to joa- 

Id nibbing two bodiea togctber, it ia evi- 
dent (huE the air ia tlieir pares ini Jnter- 
Bticet will be compreMed, and as air readily 
yields beat by preHsure, it is possible tbat 
the beat excited by friction may be tbuB ex- 

U two aubatances were cubbed together, 
and if, at tbc same time, tbete cou^d be ^mi- 
lar friction in vacuo, by a conipariBonof tbe 
retulta an opinion migbt be fbrtned of tbe 
effect of ur with friction in exciting heat. 
I meDtioDed this eiplaoation to Prolessor 
Renwiek, and Dr. M'Neveii ; tbey thought 
it probable, furnished air-pompa, and oaaiat- 
ed in making experimenta. 

A wooden Bpindle was flttixl lu a socket, 
and a similar spindle also fitted to a socket 
within the receiver of an lur-pump, these 
wen connected by a btms rod, pssmng 
throagha^lbr of leather, aud beiug quickly 
tamed bf a oord, heat was readily excited ^ 



nei^ral trials were made, iu oU of which, 
except one, when the density of the air was 
dimimshed, lees heat was excited. In that, 

bausted — notwithstanding this, the heat i 



rapidly, tbe experiment woe afterwarda re- 
peated with the same apparatus and gentle 
pressure, and the heat was much greolei 



Upon CO 
here appeal 



i; all the 
to beUevi 






(lueslion ariiea, is it wh<jly by c 
or is there any other cause? 

If the experiment should be 
would be well to asceilaio that the spiudlea 

for the air to leave the pores of the wood — 
anil that the density of the air in the re- 
ceiver during the experiment be noted. 
lUapeclfully, yours. 



PROFESSOR ANDERSON & UH, lilRKBECK. 



[Having already devoted s 
of our pages to the discus 
this question, we are unwilling that 
it should not be satisfactorily set- 
tled, previous to our giving it up. 
We have, tlierefore, inserwd Mr, 
Barclay's letter and those extracts 
Ironi what appeai'ed in the Free 



Press, which w 
tance to the subject. Mr. Barclay says 
in hia letter, that Mr. Hait has not 
met him on the merits of the ques- 
tion. But we conceive Mr. H.tliil 
not mean lo do so, hut having btwu 
referred to by Mr. B. in a previous 
letter, came forward merely for the 
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BtateDient of of it 



p. 443, Vol. II. 



To the Edilor of the 

w MiwiiANits' Maqasihe. 

—I observe In lait Ss- 

> Magazine, n letter from Mr. 

rtH«rt,onlhe8ubJMtiif Dr. Birk- 

'■ cUim M Ihn rnmiBtioD of cUsseg 

le idBntifii: educatiaa or MwhoDics. 

'- Hart bimKlf, I am certain, does 

queatiop ; yet ag ■ name 
rradera will find 
next Satarday's Free Pren, I 
aball haifl fully redeemed my pledge, to 
■abatantiate my position. 1 have choeen 
tUa obannel of communication, as my 
proob -nill be bulky, and I coacerve, (bb 
jODTaelvea bave binted,) that your co- 
InmiM may be better applied. Ab tbe 
Hntrovany, bowerer, hai arisen in your 
irotk, I httre to youreelves to niakn use 
-•f auoh of the document) I shall lay be- 
tee the public, as you may deem to bear 
fta moat on the dispole. I hope to be 
DO farther troubled in the matter; but 
■t all erenta I Irnat that if any thin); 
brther la ta be said, the remarks on both 
^ea may be better tempered with that 
■^Tlt of EhariCy which acienee should 
Wishing you every huc- 



Your'i 




APPENDIX. 

L I. — Slatemait bg Meurs. Alexander 
RobaHon and Daniel Black. 
_ In flie year ISOO, we calked on Dr. 
George Birltbeek, thua ProfeHoor in Ander- 
■an'i betituCion, [cepcctiog a questioD we 
iruhed explanatiim upuD. After giviog hU 
opinian, he mentioned hi> desire to dg some- 
thing fbr the inatruclion of the Mechaa- 
itf of Glasgow; whom he described as a 
TdT tisflful daas of the commuoity. He 
le^ieated os to call back npoo him when he 
ihould have bills ready for distribution. We 
eaOed baii, and accoiding to bis desire, we 
distribnted the bills amoogst Ou: narkshops, 
mBBOn dwds, kc At the beginning of the 
eonne, there wne a thin attendance, but 
I towards the canelu 







sence of the Class, by John Roberton, Kn- 
^necT' Hie wcond course, ncKt winter, 
WB9 crowded, and a fee of Is. was cbai^^ 
Co pay the operator and charges. WhiUl 
Dr. Birkbeck was absent from Glk^ow, 

of as. eiBcled by the Directors. On the 
Dr.'e return, he remonstrated at tbe chaige 
being miule, and tbe chai^ was rednced to 
Si. 6d. We atccndeil the whole &ree 
courses, and are perfectly nilialied with tlie 



>eknaw[ 



call c. 



;n»_« 



and at tbe e 



ed, tlmt Dr. Birkbwk n 
commenced the Mechviica' Clasi ; and (hat 
neither in tbe College, nor Anderson's lo- 
KtiiutinB, were there any Oast where the 
Operative Mechanic eoiild oh^n instiuc- 
llon St s cheap rate, and suitable liaurs, un- 
til Dr. B. eammeuced his course, u before 
mentioned, in 1800. IntheSesiion IB££- 
83, we came befute the MBchanics' Claaa. 
and stated the above &cta, when a Commit- 
tee was named, of which we were Members, 
soil Dr. Ure, Convener ; whi^, after ei- 
amiiuBg the WHl of Pcofiaacir Anderson, 
and the Sederunt Book of tlu Managers, 
tiie Committee (of which Messrs. lUrtand 
Wntt were Members,) were unanimously 
of opiuion that Dr. Birkbedc was ibc 
founder of the Class, and the Members 
being of tbe same opinion, an address was 
prepared by Dr. Ure, and lubscribed liy 

Ai-cnANnSB HoBzaisoN, Patlem- 
Moker, Gorbfds. 

Davizl Blaci, Teacher of Mathe- 
matics, No. 76, Hutebeaoo- Street. 
GlaagDV, 31it Jsuusry, 1K5- 

We attended Dr. Birhbeck's first two 
eounCH to the Mechanics of Glasgow, in 
ISOO and ISOI, lunce which we have, with 
little interruption, been Members of that 
Class ; and we do confirm tbe truth of the 
ataiemenC of Messrs. ItohertBon and Black. 
William MuttBAV, Manager, Claud 

Girdwood & Co. 'a. 
JuuK Scorr, Wright and Bitilder. 



No. V Addrw to Dr. Grorge BirOeci, 

fdrawa by Dr. Um aad tht Commiilte, 
«,laTeof Mt. RobcH Hart itm a Mem- 
ber. J 

5u(,_We, the Members of the Meehan- 
^es' ClosB, Andersou's lustitution, Glas- 
gow, impiessed with a deep sense of the 




THE GLASGOW 




tkM plan waa tint projecCed si 



It VB3 your dia^D^iflhed loti Sir, to Jay 

iO xaore widely than hod been previously 

ontemplated, the psrtsls a( philueDphy, und 

if every description, to 

For Hiia truly philanthropic deed, wa 
pnscDt you tliiia publidy with our morit 
liBUtfblt thanke ; and, while from your 



a£ nearly 20 yean, hy the Students of that 
dan which you first called intti being. 

With every kind wish for ynnr proiperity 
uid h^jnaesfi, we dubsenbe ourselves. 

Sill, your most obedient Servxnls, 
(Signed) • 

FuNcis JsNiiHJi, President of the 
Committee of the Mechanics' Clan 

WiLuijf MoBJiir, Vice ditto. 
Hugh Bibclait, Pieaident of the 

Meclunics' ClaH far IBSS-Hi. 
NisiAN PuiivHi, Vice ditto. 

And about 100 othen. 

No, VI, 
We have attentively read the article sub- 
scribed B., in No. LIV. of the Glasgow 
Mechanics' Magaiine^ and having been 
Offic«-Beuets of the Mechanics' Class in 
tbc y«ar there alluded to, we declars that 
the hcia therein stated are all true, and as 
Members of the Committee, we dn aoletnoly 
deny that we ever dictated to, nr interteped 
with, the Committee for managing the me- 
nerM to Dr. BiHiheck ; and Ihnt Cnm- 
mittee must b4 grosaly defamed if it is al- 
leged (hey acted, or were capable of acting, 
at out instigation. We. have lieeu long 
Memhen of the Mechanici' Ckis, (some 
of us upwards of twelve years,) and from 
all we know and have beard, are satisfied 
that the merit of originating the Meehanice' 
CtsB bebngato Dr. Birkbeck, and be alone. 
(Signed) 

Francis Jenkins, Preses. 

WiLi-iAsi MuaaAT, Vice-Preses, 

WiLI.IAU WAtLHER, IVeaiurer. 

John Rosa. Secretary. 

John Linuiiii AsaiBtant Seoy. 



To tbe Edllon of the 

Glasgow Mechanics' Magazine, 

Gentlehen, — ATene ns I am to eon- 

troversy, and inconvenient u II tnust be 

fesaionxl duties, your having permitted 
my name to appear, treBt«d as it is, sa 
unceremoniously in your publication, 
Nos, LV. and LVIl. Vol. II. lexrea 
me no ehnica. I cannot, therefore, avoid 
shortly replying to the groundless insi- 
nuationa of the anonymous Aliqula, and 
the equally grouudlesa charge of Mr- 
Robert Hat^. 

Whatever my duty obliged me to da, 
whilst acting as Treasurer for the Ma- 
cbanics' Class, AnderMin's Institution, 
my conduct I fael assured, will bear the 
strictest sorutiuy; I shall, therefore, not 
trouble your readenr with any defenoe, 
farther than the miistalenKTits of All- 
quia, which carries refutatinn upon Ibeir 
vary face, affiirds. It was 



1 I s 



onld 






Drawing Claas In the Mechanics' Instl- 
tation, not being B Teacher of Meehant- 
Dal Drandng. 1 was indeed appointed 
t« deliver a, Course of Lnctnres on the 
Theory and Practice of Dnn-Ing, as 
conneeCed with the various brenchM oT 
die Art. Why those Lectures were 

it minaornad, amongst which Aliquis can- 
not rank himself, and ii Ihersfbrt aitiSid 
to nu farther inforaatUm an the mbfeet. 

The paragraph he preludes with War- 
ren & Co. is a grataltous effuaion, which 
he endeavours to give authenticity to by 
adding an interpolation of the 15lh Rule, 
which, being printed ivlth the Catalogue 
of the Mechanics' Class Library, Ander- 
son's Institution, 1832, your readerg 
can, by comparing, ascertain the credit 
due to the alatemeTtt of Aliquis. I have 
read, several times, what has been print- 
ed as a copy of Dr. Anderson's Will - I 
have it not now by in« to compare, but 
my memory fail) me very muebi or All. 
qi^s has stated new matter. His asser- 
tion, however, is of aueh a jhhsWomW* 
Kohirf, that replying farther would b« 
as unneoessary to vour readers as it 
\rould be useless to him. 

I regret inach to see Mr, Rnbert Hart 

he establishes what he states, and I deny 
that I dictated to him the portions etAht 
Will which he read to the Class, aSd 
that I Bucceasrully deterred him, and the 
reapeetable Committee with which he 
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I 



meted, from freely eipreasing Iheir opin- 
ions and belief, what becomea of his 
firniDCBS in Ihs diiicharge of a public 
dfltj? If I did n«t interfere in the 
a but in pubiic, like auy other in- 
ual of the ClaflBf which I affirm 
CBD prove WHS Ihe case, whnl cliiiin 
haa bU statements apnu (be nttentiuu of 
'^^pur readers? Tix duty to myself, and 
«ritb due deference to the opinion of ao- 
■lety, I hace thus lieeo forced to trm- 
gan npOD my time, and the allention of 
JOBT retdeM. 

Is dOMkttdingi I beg licevt to add my 
beluf with respect to wIm was the foun- 
der of the Mechanics' Class, a belief, 
■tT«iigthengd by what Mr. Hart and the 
gentleinea with wliom he acted, appoint- 
ed to inTestigate the matter, dcctared, as 
the result of tholr research ; Dr. Birk- 
b«ak MMbllibed, la IBOO, the Mechanics' 
C3asB, and Dr. Cre commenced the Me- 
dianiea* Ubrary in 1808. 

With all doe reapmt la the memory 
■nd benevolent intentions of Dr. Ander- 
aon, I could not, in reading the Will, or 
In what I heard on (be sulgect, And 
eren the smallest rtnson to suppose that 
J}r. Anderson any more contemplaled 
ae establishment of a Mechanics' CitM 
Id his Institution, than the New Town 
BoUdlDg Company, when they erected 



I remain. Gentlemkn, 
Yaan,8i«. 

WiLLiud Wakken. 

GlHgow, 156, GMrge^rect,'! 

To the I'ldilDTS of (he 
GtiSGOW MttHANies' Mlqazime. 
Gen tleuek, — A. 
1 gave in your Magazine o1 
placv ia Aaderaon's luatEluimn, aiwui 
the Birkiieck mrmorial, has been contra- 
dieted in the Free Press, previous to 
replying to that paper, 1 wud, for your 
line Nuinber. the fnllawing attestation. 



f what took 






Your 



;1> Feb. If 



Robert Habt. 



Magsiin.^, No. 
.VII. about what took place with the 
lemta Comniitti*, of which we were 
lembsri, is perfectly correct. 

(fiignid) Davis Cook. 

AlJII. KDlEBnOH. 
PANI.L BlACH. 



To Mr. Soherl Rarl 



.. Wat 



USEFUL RECEIl'TS. 



1. 



make Sugat-nf-Lead, 
ruse, with distilled rinegar, in 
« leaden lesset, until thu vinegar be- 
comes sufficiently sweet — then fitter the 
vinegar through paper, and after due 

D, M. B. 



, .tfeUlHJ of prei 



B.«ff (. 



a To improve lie Flaamr of Mall Spirilt. 
The Hnvour of Malt Spirits is said to 
be highly improved by putting three 
onnces and a half of finely powdeced 
obarooal, and Soae Duucea and a half of 
ground rice, inta a quart uf spirits, and 
letting it stand during fifteen dap, Ire- 
^uentty stirring it; then let the lii)uor 
be itruned, and it will be found aearly 
of tbe same flsYoiir as Brandy.— J. T. 



■0*8 mt»H sand, and put It In 
area to diy ; oDter it is told, put a 
tity of it Into a cleau vessel, on < 
I laying of oranges or lemom 
tie^d ^Dwnwordi, so that th 
not touch web othe 
more of the sand, a 



then set the venwl in a cold plii 
tbi^ loeaiia they may be had in perfec- 
tion at any season of the 



reill c 



r.-.^ 1 






i. To puri/V ^™' 
Melt ZIdo with a heat 
than ia sufficient to keep it 
it strongly with an iron rod, and throw 
in alternately pieces of sulphur and tal- 
low—the Brat in Urgeat quantity. If 
any !>KDrea forma on the tup, take it off, 
and continue the process until the sul- 
phur ia found to burn freely and totally 
away on the fluid zinc— R. P. 
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Q.UEKIES, AND ANSWERS TO QUERIES. 



SELF-ACTING PUMP. 
Gehtlekgn, — In th« Mechaoira' Ma. 
gszlne, No. LVI. Vol II. (for Satur- 
day, aad Janunry, 1825,) there is a " 
sketch of n Self-actiDg Pump (Fig. 2,) 
on the llatc. 1 have occasion (o irri. 
gate a piece of meadoiv, through which 
a hum runs in a chaaad about fire feet 
deep, which, tVom the ievelnen of th« 
w^sceat grouDdi, oannot he darned ap 
more than to givo It a fall of two and 
one half feel, and the water that twiild 
be got railed would re<(uire to he lifted 
at least trai Ent from the bottato of the 

Qaery. — Could the nbOTe pump be ap- 
plied 



could, ^ 






parlicaUr part of the pump to be to ac- 
compliah this? aud what quantity of 
water would he uecesury to run Into 
the clatem A ? 

If the ahove pump id not suited for 
soeh an operation, oouldany of your Cor- 



bet riu 1,1 (uib uuieanoe; i may uku- 
tion, that the pulpit Ii altuated at one 
end of the Church. A speedy paper or 
tblB BUl^ect would much oblige, 

Gentlemen, yours, Ac 



SODA-WATER. 

Gentlemen, — Could any of yoar 

Scientific Correapondeats InTorm me of 

the ahenpest and best mode of preparing 

Soda Water? 

D. PaASEB. 



Qntriea /or BuUderi Anssered. 
Gentlfjjen,— In No. LVI. Vol. II. 



4^1, 



I have 



a quen 



infom 






If the Self-acting Pump would work 
n auob A eEtuallon, the upright bore H 
vould require to be eight inches dia- 



ECHO IN CHURCHES. 
Gehtleuen, — II is generally known 
that the echo in some ChiLrcbes Is ex- 
tremely dbngrFeahle. The one with 
which I am cnnoected is 33 feet by 42, 
and 31. feet high, end the ocho ia almost 
inlolerahle. Would any of yonr able 
" put ua upon a plan to 



Builderij. My opinion 
inch wall of brick is ajunl to one of 
stone of 24 inches, either built as ruble 
or ashler) and in the same proportioa 
with all the other thickneues. Parapet, 
if well built, 1 think is as good as brick 
with the SBme thiokneues, or even bet- 
ter than brick. 

You wish also tu know whether the 
endii of Joists ought to he fast or not ? If 

as by dancing, they will be better fast ; 
if to be shaken, it will he better for the 
walls that they be loose at the ends ; but 
the walls will need l4i be studied by 
some other means — say a joist kept out 
of the reach uf (he Soaring deals, and 
placed at orery tliird joist, the ends of 
it made completely fast in the walls. 

A Mechanic. 



of Vol I. of thit euelleiil and 



NOTICES TO CORRESPONDENTS. 

* Di. Crell'j, "The rimllf Oraele ( 



Communications from intelligent Mechanics will be very aoceptabl^ in wbalerer 
ityle they may hi- written, If they contain a full account of the invention or im. 

- rhich is the subject of their notice. 




THE OLA800W 
MECHANICS' MAGAZINE, 



A Conumttee <^ Ciod Engiiuers and Practical Mee&anict. 



•■ All 1( (begin of IndiuOr; obUC 
Emtti, r''^'*'l''NT, And noiat U 
JMigbitaL" 



No. LX. Satitrdt^, 19t& Pedmaiy, 18S5. FriM 3d!. 

lUFROTED WINDOW, WATER-TRAP, IMPROVED SYPHONS, Iw. 
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IMPROVED WINDOW. 



I 



Tu tbe Editors of the 
Gi-Ascaw Mechamcs' Mjuazixe. 

Gentlemen, — If you sbonld 
think iLb annexed design for a 
sliop front, wortliy of a place in the 
Glas^w Mechanira' Magnzine, I 
will thank you to ioBBrt it. It may 
bo the Dieaijs of drntfing the atten- 
tion of some of your Correspon- 
denti to tbe subject, anil may lead 
to Htill farther improveinents. I 
consider the mode of putting up 
and down shop window-boards, (at 
present in use,) to be attended witli 
much inconvenience and trouble. 
By tbe adoption of tbe plan I here 
propose, I an) convinced much of 
both will be avoided. Tbe window- 
board, you will observe, aiidcN down 
below tbe window and the pave- 

Fig. I, is a design for a shop 
tront. A, in t)ie framing that tlie 



purpose. 

Fig. a, JB to show the manner 
of drawing the shuts up to the win- 
dow, by meaoa of coi'da fixed to the 
shutter. A bottom piece of iron 
cornea through tbe insids casing at 
c, and there being a groove for it to 
slide in, keeps the shutter in its 
proper form ; d, is tbe handle fixed 
to the cord ; e, la the ahelveu that 
conducM the cord. A weight may 
be added to take part of the weight 
oif the shut at /; and it will be 
found that it will slitle down by its 
owrj weight ; g, is the street ; A, is 
the shut; i, is the window bottom; 
j,is the shop ftoor — each shut will 
require a separate cord. 

I am. Gentlemen, yours, &c. 
M. Saul. 

Lincoslo', IStb Feb. 1SS5. 



IMrii 



i^'MENTS ON 



To the Eiiitoraofthe 
Glasoow Mechanics' tVlAaiiiHC 

Gentlemen, — " In the multi- 
plicity of counsel there is wisdom," 
says the wise man. I have seen, 
with infinite satisfaction, many in- 
genious methods for preventing' the 
disagreeable effluvia which ariites 
from common sewers ham anuoy- 
ing the neighbourhood; and wdl, 
without farther preamble, give you 
another, which I think should fully 
answer the desired end. 

A, (lig. 3,) is a section of the 
sewer; B, tbe tunnel for conveying 
the water from tbe street, which 
may be done of freestone, in the 
ordinary manner ; C, is the bent 
part of it, whicli ought to be done 






water-tight with puddle made of 
clay : the water flowing through 
the titnnel will fill C [u the bend, 



THE WATER-TRAP, 
which will remain so, and pierent 
the return of the smell, and it is 
believed that the trap will clear it- 
self of any mud or sand which may 
tend to accumulate in the bend by 
tbe velocity with which the water 
win fall down the tunnel, and there- 
fore jet the mud out before it; at 
any rate, the opening of a ivater- 
plug in the vicinity, occasionally 
durmg the summer months, or in 
tbe absence of rain, will do it com- 
pletely if necessary. 

This plan wait laid before the 
Statute Labour Trustees for the 
city several years ago, and received 
their approbation, and it was in 
contemplation to have constructed 
one for trial ; but, so fiu- as I know, 
it has never been carried into effect, 
I am, Gentlemen, yours, &c. 
J. W. 



MECHANICS' MAGAZINE. 



IMPROVED SYPHONS. 



Improved Syplion. 
The improved sj'pboii of M. Bun- 
ten IB slionn at tig. 5, wliere A, B, 
ia the Iod^ brancL. with a bulb ai 

A, and D, C, the short branch- 
Tina sypbon requires neitlier lo be 
Uown into, nor any auction. It is 
aofficient to Gil the loot; hrancti A, 

B, Slid the ball A, with the liquid, 
■nd to plunge the short branch C, 
D, into the liquid to be decanted. 
The bulb, A, in cmptyinef itself, 
draws off the liquid in contact with 
tbs short branch, and though die 
bulb itself is partly empty, the flow 
ia unremitting'. — See tbe Journal 
daPlutrmacie, Avrii, 1824, p. 189. 



M. ffempel of Serlin'a Imptwied 

Another improved syphon by M. 
Henipel, a practical cbemist at 
Berliti. is ahown at Sg. 4^ It hat 
the same adrantages aa itiat of M. 
Bunten, and ia more easily con- 
structed on a lai^e scale. A part 
of the liquid to he decanted is pour> 
ed into tbe funnel A, at the top of 
ll)e tube A, B, wbich is fitted inta 
tlie short branch of the syphon. 
As Doon as tbe flow coiDmences 
through tbe long brunch D, C, the 
tube A, B, ia withdraws, and the 
fiow contijuies, — Id. Id. 



DESCRIPTION OP TWO NEW VOLTAIC BATTERIES. 
By EusHA D« Bl-its, M. D. ProfMsor of Chemistry in the Uoiveriity of MaryUnd. 



To tbe Edilerorthe 

, Journal of Sci»ncB and Am. 

Dear Sir, — Perhaps no branch 
of science is more important at this 
nnment than dectricity. 

TTie power possessed by certain 
IjalTonic arrangements to elevate 



^ , when associated 
Itreaent views of chemical theory, 
fenders them justly objects of great 
tetereat. But when we reflect 
■p«ii the phenomena which have 
resulted from a power which they 
tint possess, to affect tbe mag- 
netic condition of bodies, we cannot 
be Rurprised that so much of the 
attention of the scientific world is 
derated to this department of study. 
A consideration of the facta deve- 
loped by the experiments of Oer- 
sted, Ampere, Arago, &c. made 
roe desirous to repeat them asu\ to 
jKirmie the subject, and as the most 
remarkable magnetic effects appear- 
ed to haw been produced liy large 
pls1«s, I endeavoured to constnict 
an apparatus, upon a plan which 



nhould not only have that advan- 
tage, but also those by which it 
might be adapted to operations con- 
nected with chemical rosearches, 
and in relation to both to possess if 
possible, in a greater degree than 
any of our galvanic instruments, all 
those circumstances of mechanical 
facility that have been found useful 
in the Iiands of other experimental- 
ists. My motive for addressing 
you now, is merely to describe the 

Elan which 1 have adopted, as I 
eve found it to be eminently use- 
ful ill relation to the objects to which 
I have alluded. The result of a 
series of experiments in which I am 
engaged sliall be communicated to 
you for a future number. 

Eight wheels (see %. 6,) made of 
strong raeces of plank, screu'ed lo 
each other transversely, four feet in 
diameter and one inch and five- 
eighths in tiiickness, are placed upon 
an axle six inches in diameter, and 
f[ve feet nine inches in length, hav- 
ing brass gudgeons one inch ao.d a 
half thick, at each extremity. Them 



i 
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wheels arc firranj^ed in pnira, each 
auTying tliirty semicircular plates 
of copper and zinc, tbirt^-nine inches 
in diameter. In order to pi'epBTe 
them for the reception of the plates, 
they ore placed about ten inches 
from each other, and retained in 
their positions by eight strong 
pieces of ash, morticed and screwed 
into their edges, hy which they are 
firmly connected. Fire of these 
cross pieces are indented hy a saiv, 
that they m&y receive the edges of 
the plates, and keep them at pro- 
per distancefj. Each pair of tflieels, 
charged with the plates, is separa- 
ted about two inches from the next, 
as they are all intended to revolve 
in a ciateiTi with divisions. The 
plates are counterbalanced by pieces 
of lead, painted and varnished, at- 
tached to the cross pieces on the 
opposite side of the wheel. The 
dotted lines, d, d, indicate the si- 
tuation of these counter- weights. 
The cistern is supported by strong 
pillars of glass — is six feet long, 
four feet four inches wide, and two 
leet three inches deep. It is di- 
vided iuto four cells, by tliree pieces 
of one and a quarter inch plank, 
morticed into the bottom and sides, 
and rising to within four inches of 
the top of the cistern, for the pur- 
pose of permitting the axle to turn 
freely. Tlie whole is well panted 
with white lead, and covered with 
several coats of copal varnish. The 
plates are arranged as in fig. 6, and 
the terminating plates of each di- 
vision are connected by a strap 
of copper, four inches broad, sol- 
dered to tlieir edges. This strap 
rises from one plate (for example) 
until it touches the axle, then 
passes through the wheel in con- 
tact with the axle, until it passes 
through the opposite wheel ; it 
then dips down to join the edge 
of the first plate of the next divi- 
sion, whicli is in a different electri- 
cal state. In order to enable tbe 



operator to experiment convenient- 
ly, the pules are brnuglit to one end 
Cf the set of wheels, a brass bar al- 
most as long as the axle is placed 
upon that side of the axle whidi ia 
uppermost when the plates are im- 
mersed, and, with the exception of 
the terminating wheels, passes 
through all the rest near their cen- 
tres. One end of tliis liar is con- 
nected by copper straps to the pos- 
itive plate, and the other to a cop- 
per strap, which, rising from the axle, 
passes through a slit in the front 
wheel ; it is then bent down, and 
bstened by a small plate of brass, 
which is screwed firmly upon it. 
Another sti-ap is soldered to the ne- 
gative plate, passes through another 
slit, and is &Htened in the same vray, 
by a similar brass plate.* These 
brass plates, with the pincers for 
experiment, mounted, are represent- 
ed at a, a. In fig. 7, the wheels 
are in the position which exhibits 
the plates out of the fluid. The 
pincers and brass plates are here 
shown, to avoid the necessity of 
another plate, although not in their ■ 
proper places. It is evident that, 
when the plates are immeraod in 
the fluid of the dstern, the dotted 
lines, b, b, mark the places which 
properly belong to them, and which 
must then be uppermost. When 
the operator has finished, and ia 
about to turn the plates out of the 
fluid, he must tirst draw tlie pincers, 
he,, out of the brass plate. That 
this may he done almost instanta- 
neously will be perceived by refer- 
nng to fig. 8, which represents one 
of the brass plates ivitfa the pincer 
holder in its place ; fig. 9, repre- 
sents one of the pincers. It is 
hardly necessary to state, that the 
instrument which I have now de- 
scribed is sufhciently powerful to 
melt the metals, ignite charcoal in- 
tensely, &c. In fact, with one part 
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acid to Dioeiy of water, I 
impossible to tix platina 
wire, one tentfi of an inch thick, 
and severaJ inches loDg, in tfae pin- 
cera, aa it melted instantly when in 
contact with the poles. In con- 
formity with common obaerrBtion 
relative to lai^e plates, it proilucea 
neitber shock nor decomposition. 
As in acertain position, the uniting 
wire situated east and west, a mag- 
netic needle suspended below and 
near the wire is revenied, the north 
^ele pointing dircirtly to the south, 
Ifa power in this renpecl is probahly 
•uffidently great to accomplisli all 
my purposes, I tliink it is not in- 
iaioi, in relation to this power, to 
any of the instrumunts reported, and 
certainly superior in point of con- 
.Venience either to the coil of Coto- 
■md OfieriiaDa,* or that of Mr. Pe- 
pys.f As it is necessary, liowever, 
to bave insirumenia capable of pro- 
ducing the other galvanic effects, it 
pccurred to me to form a battery of 
ffnall plates upon the above plan, 
fig. 10, repreaeotB one of this kind, 
with seraicirculnr plates, eight in- 
ches in diameter, and actanged as 
in the large apparatus. This is 
lour feet in lengtli, an<l contains 
one hundred and forty-four plates, 
namely, forty-eight of zinc, and 
ninety-six of copper. Two of these 
placed parallel to each other, I have 




• Edinburgh Jnumal, Vul. VIII. 
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thick brass wire at one end, and at 
■he other hy having plates of cop- 
perconnected with the tennlnatiog 
plates inside, fixcl to the outside of 
the wheels, as at c, with a sheath to 
each to receive the ends of the con- 
ductors,asin lig.ll. Iampre|)Hring 
another battery of this kind, with a 
much larger number of bdibU plates. 
To facilitate the work of soldeKng 
connecting pieces to plates situated 
close U> each other, suppose the 
third of an inch, one or more straps 
must be soldered to the edge of 
each plate, before they are fixed 
in their places, and then, by caus- 
ing one strap to lap over the other, 
tliey can be easily united by llie 
soldering tool. 

You will perceive, iny dear Sir, 
that according to the arrangement 
of both these iostmoients, we pos- 
sess the advantage to be derived 
from the simultaneous immersion of 
all tfae plates, an advantage which 
has been no ably illustrated by my 
friend Dr. Haie's calorimotor and 
deflagrator, and that by half a revo- 
lution of tfae wheels, which may be 
done in a few seconds by a slight 
efibn, the plates are all in the air, 
and may be easily washed by a 
little water poured from a garden 
pot, or other convenient vessel. In 
this position they will remain un- 
affected until required for opera- 
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*HB ART OF PRESERVING OBJECTS IN NATURAL HISTORY. 



removed tbe flesh Irom tfae bones 
of tfae legs and tfae head (taking 
out tfae tongue and eyes ) the skin 
11 to be dried and smeared over 
witfa preservative It is now 
leailv foi Btulfing A piece of wire 
II to be bx^d in the skull extend- 
ing back to the tail serving tfae 
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purpose, twd supplying the place, 
of die Tertebral column, or spine. 
We sre now to fill up witli tow the 
places about ibe head tvhere the 
6e,Hh has been removed, and tho 
artiUcial eyoa arc to be placed in 
the proper position. The project- 
ing wire is then to be coveml with 
tow, to nearly the original thick- 
ness of the neck of the animal, and 
the akin of the head and neck re- 
turned to ita natural situation. 
Pieces of wire are to he fixed 
in each leg nt the toes, passing 
them up under the skin, making 
them pri)ject beyond the bend of 
die thigh-bone and humerus, and 
there twisted round the vertebral 
wire. The vacuities are now to be 
filled up with tow to the original 
proportions of the body of tho (|ua<l- 
ruped, and the specimen is Co 
be fixed in a piece of vrood, with 
the aid of the ivires. It is tlien to 
be moulded, as it were, into a pro- 
per shape, and retained in it by 
means of tapes, &o. 
Birdg. 

tin preserving birds, a great ab- 
ject should be to avoid, as much as 
possible, the soiling or ruffling of 
the feathers. Here we make our 
incision either under the wing or 
in the belly. In skinning, the body 
is not separated at the hij) but 
at the knee joint. Having made 
^ bare the legs, we proceed, as in 

I quadrupeds, separating the wings at 

I the first joint, and the head at tlie 

H atlas, removing [he brains, eyen, and 

H tongue, and freeiug the rest of the 

■ bones of the wings and legs of ilieir 

■ tiesh. The skin is now to he dried 
H and sniearei) with tlie preservative. 
H In birds, only two wires are needed. 
H One of them is to he intrtMJuced up 
H the lega, and passed ou to tlie head, 
W where it is introduced into a hole 

■ bored in the skull. The other is 
H introduced at the uiher leg, be- 
H iween the bone and the skiu, bnl 



is merely twisted roand the other 
wire. It will also be an advantage 
if the bones of the wings are con- 
nected by means of a piece of Btring. 
The vacuities are now to be filled 
up, the incision closed, and the 
specimen, as in quadrupeds, fixed 
on a board by nieana of the pro- 
jecting wires. Tlie featlieis are 
to be dressed, washing away 
any blood by means of spirit of 
wine, end enabling them to resume 
their places by lifting tbeni up with 
a pin. The proper shape and pi>- 
sitiun is now to be given, aided by 
means of pins, tapes, bandages, See. 
As the specimen dries, they may 
be gradually removed. Some of 
the smaller birds, indeed, may be 
stuffbd without the aid of wirea, 
the skin when dry being capable of 
retaining the position originally 

WedoDotsaytbatthesedirectioiM 
will enable any one to mount birds 
to his own satisfaction. By perse- 
verance, it is true, he may attain the 
art to some degree of perfection. 
He need not hope, however, to ac- 
complish this until after he has spoil- 
ed many birds, and unless he is ia 
the almost daily habit of stuffing. 
It therefore can scarcely be ivcom- 
mended to any one to attempt it, un- 
less he intends to persevere. 

The most common faults of a bad 
aluifed bird are the feathers being 
rough — the tliicknesa of the body 
and neck being die proportion ate — 
the neck being too thick or too 
thin, too long or too short, for the 
body. It is also a common fault 
that the body is too forward, the 
thighs being behind the rump. This, 
indeed, alivays happens to those 
who mount a bird for the first time, 
even although they have received 
proper instructions. 
JutA. 

As for fish, various methods have 
been practised for their preBerrstion. 
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Tba ninplMt method consists in 
. dividing the finh longitudinaJly antl 
verticallf, taicio^ cnre lo prenerpe. 
Kttacbed to tlie side we mean to 
preserve, the Bnat, dorw!, and cemliil 
&IB. From thii eidu we xcrape lhi< 
fleih, and the tikin ih then atretcheil 
OD a bnord and dried. It loav then 
be spread on a pieto of paper, and 
bept in ponfolio. 

Sontetioies we oxtract the con- 
tenta of the body at the mouth, or 
dcin the fish, and then Gil it up to 
the natural size by ineana of coltan 
or fine sand. We are unable, hoW' 
e««r, to retain the many brilliant 
coloura and the original lustre whii-h 
aoimala of tliia cIok^ possess when 

Some preserve tlieir lisli in npirits 

of wine, all their charairten, except 

tboae depending on colour, being in 

tbia maoner saliafactorily exhibiMd. 

Insects. 

Tbey may be captured wiih the 
bantl, with forceps, or with a gauxe 
net, according to tlie species. Care 
ought to he taken to preserve the 
different parts, such as the limbs 
and aatenniG, entire. They are 
tban lo be tranafixed willi a, pin 
through the thorax, and iixed in s. 
txn haring the bottom lined with 
Goric In the eeae of butterflies, 
howerer, it is proper to kill them 
by passing a pin through thuir sideH 
lawrally; since, othenvtse, they 
would greatly injure Llieir beauty 
by rubbing off the fine coloured 
Males with which they are covered. 
In many of the beetle kind, the kill- 
ing of uie animal is more difficult. 
Some impall them, and allow them 
to writhe in the pin till they die of 
pain and hunger. Others shorten 
tlieir sufferings by exposing them 
to the fumes of sulphur; by passing 
through them a reil-hiit needle, or 
one dipt in aquafurtis, or by putting 
oil of turpentine ur tobacco into 
tfanr mouths. Of tbase, fumigation 




is the moit eipuditjuuii. We ntay 
also kill tbeoi by putting tln'ui in a 
tin box, which is in be half immars- 
ed in boiling water. 

When ihe animal \a dead, it is lo 
be placed in a proper position till 
dry. when it i^ to be added lo the 
collection. The collection itself 
may be kept either in drawen of 
hardwood, or in cases with a move- 
able gloM rorer. Tlie bottom of 
each drawer is to be lined with 
cork, or wax, for the reception of 
the pinii. It is then to be washed 
over nith corromve sublimate or 
arsenio, and white paper glued orer 
it. The insrcis are lo be distributed 
in rows, with their names marked 
below, TliH collection must be fre- 
((ueolly inspected, lo pee if any in- 
sect depredators have got admission. 
These mnst be carefully removed, 
and their eggs destroyed by baking 
the suspected specimcus in the suti. 
or before the fire. 

Preserving in SpifiU- 
We will conclude thin account of 
the ditferent meilmds for preserving 
animals, with mentioning that «1- 
tire nnimaU, atnl the parts of other*, 
may be kept in spirit of wine. 
When the object is large, it may be 
proper, previous lo iramersing, 
to inject a quantity of the spirits 
into tlie interior, lo prevent inci- 
pient pulrefattion, and consequent 
discoloration of tlie spirits. The 
gi«at inconvenience that attends 



this metlwd is the evaporalii 



noflhn 



alcohol, and the risk of baring the 
specimen destroyeil by putiv^tion. 
The mouth of the vessel ought 
therefore to be covered ivith two or 
three folds of liladd<>r bound tightly 
mimd ihe edges with pack-ibread. 
These layers otight to lie well-coal- 
ed with mucilage of gum ai'abic^ 
glite, or ibe wliite of egg. Lastly, 
the surface of the outer layer ' 
be covered with coloured v 
lo improve the appearance of ii» 




proparatioii. The advanta^ attend- 
ing; a covering of glue, or mucilage, 
ia that unlike the vanuBhes ; it is 
insoluble in alcohol. 

Botanical Sub/'ecls. 

A collection of dried plauta ia 
called a berbarium, or liortua n'lams. 
The plants are prepared hy placing 
them, aepaniWd by folds of blossom 
paper, between two boards, chang- 
ing the sheets as often as they be- 
come moist, and placing the whole 
near the fire, or in some warm sit- 
uation. The plants must be ga- 
thered at that period of the year 
when riiey are in flower, and poa- 
seas all their peculiar characters. 
When they are dried, they are to 
be hud on a sheet of white paper. 
As plants also are liable to inaect 
foea, they are to be washed with a 
strong solution of corrosive subli- 
male in spirit of wine. Many beau- 
tiful preparations of aquatic plants, 
such as the algce, may be made by 
spreading' them out under water, 
on fine paper, laid over a plate of 
glass. They are then gradually to 
be raised out of the water, and 

Alinerats. 

As for minerals, little need be 

said. Than a welt an'anged aud 

well kept coUection of this kind, 



few spectacles can be more inter- 
esting and beautiful. To have fre- 
quent access to such, is absolutely 
necessary to any one who alms at 
an acqutdntance with the spedea in 
minerali^y. It ia to be regretted 
that there is no cabinet of. this kind 
in Glasgow, with the exception of 
the Huntcrian Museum, where the 
apecimena are but few in number, 
are not properly arranged, aud have 

Collections ofi' minerals for sale, 
are kept by Mr. Mawes, No. 149, 
Strand, and Mr. Hewlanil, London. 

There are also several persona in 
Ediubuigh who usually have a few 



1 may lastly mention, that there 
is a considerable duty on natural 
productions imported into this coun- 
try — the tax on birda set on wires 
being 50 per cent, on the value, 
and when they are merely skinned, 
and on minerals 20 per cent. This 
ia perhaps one of the most absurd 
impositions that this or any other 
government ever continued ; since, 
while it can yield but a mere triSe 
to the revenue, it must tend ma- 
terially to retard the progress of 
science. It is also remarkable that 
ours ia the only atate in Europe 
where such a regulation exists. 
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LITHOGRAPHY. 



, or the art of tak- 
ing impressions from drawings or 
writings made on stone, ia quite a 
modern invention. It, unlike letter- 
press or copperplate printing, which 
are altogether mechanical proceases, 
depends entirely upon chemical 
principles, and has therefore been 
called in Germany, chemical print- 
ing. The principles on which it ia 
founded are, first, the quality which 
compact granular limestone has 



of imbibing grease i 
and, secondly, the decided antip- 
athy of grease and water for each 
other. A drawing is made on the 
atone, either with ink or with a 
crayon of a greasy composition ; it 
ia then washed over with water, 
which sinks into those portions of 
the stone which are untouched with 
the grease of the drawing. A cy- 
lindrical roller, cliai^d with print- 
ing ink, is then passed all over the 
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; and, while the drawing re- 

mve» the ink, the rpst of iha atone 

I proBerred from it by the water, 

il of the greasy nnture of 

K useful art was invented by 
I acddent. Alois Senefelder, 
n of a performer at tlie Thea- 
oyal, Munich, a student of 
iprudence in the University of 
1, after the death of his 
, took likewise to the stage ; 
, being unsuccessful in his pur- 
"[, he afterwards became an 
Poverty was, indeed, in 
I, the mother of invention ; for, 
to publish his works, 
B plans, with copper- 
il compositions, as substi- 
B for letter-pre^s, that he might 
I become his own printer. Id 
is experiments, he 
mposition of soap, 
, and lamp black, formeil an 
ceUent ink for writing with on 
plates; as, when dry, it became 
firm and hard, and resisted aquB- 
ibrtiB. He wanted facility, how- 
ever, in tvritiug backwards on the 
jdatea; and, that he might practise 
this, at less expense, he procured 
some pieces of Kilheim stone, as a 
cheap material, on which, after po- 
fisbii^ their surfaces, he might 
pracQse. Having been desired by 
Ids mother to take a list of some 
linen about to be sent to be iveshed, 
and having no paper at hand, he 
wrote it out on a piece of stone 
with his composition. When he 
WW afterwarda about to efface his 
writiiig, it occurred to him that im- 
presaions might be obtained from 
tt; and, after he bad eaten away 
the stone, with an acid, for about 
tbe hundredth part of an inch, he 
finmd that he could easily take aiic- 
ceasive impressions. It appeared 
to him, that the new mode of print- 
ing was of very considerable im- 
portance ; and he therefore, through 
g/tnA ditfculties, persevered in im- 




proving it, and in attempting 
application to practical pui 

He soon found tliat it was not 
necessary to have the letters raised 
above the stone ; but that the che- 
mical properties which keep grease 
and water so eftectually separate 
from each other, were quite suffici- 
ent for his purpose. He afterwards 
bestowed much labour and assiduity 
in constructing the proper press, 
and other apparatus, for printing. 
The fiiBt essays to print for publi- 
catioD, were some pieces of music 
executed in 1796; afterwards he 
attempted drawings and writings. 
He still, however, found great dif- 
ficulty in writing backwards, and 
this led him to think of the process 
of transfer; and the use of dry soap, 
which waa found to leave perma- 
nent traces which would give im- 
pressions, naturally led to the mode 
of chalk drawings. 

In 1799, after having made many 
improvements, Mr. Senefelder ob- 
tained a patent privilege for ISavaria. 
He then made known his invention 
to Mr. Andre, of Offenbach, with 
whom he entered into partnerahip, 
and proposed to establish printing- 
offices, and take out patents at Lon- 
don, Paria, and Vienua. In order 
to establish presses in England, 
Senefelder came to London with a 
brother of Mr. Andre's ; and most 
of the English artists made trial of 
the art. But, unfortunately, it was 
not then fully understood ; and 
the difTereiice of materials of Ger- 
many and those of England, used 
both for the purposes of drawing 
and printing, cau! 

abandoned it. 

An attempt wai 
by Senefelder ali 
presses in Vienna 
difficulty, a patent 



made, in 1800, 
le, to establish 
and, after great 
obtained ; 



but bad management, and some w 
fortunate circumstances, prevented 
it succeeding', and he returned to 



Munich id 1806, leavio^ tbe estab- 
lishment which he had formed in 
other hands. 

In 1806, Mr. Mitterer, Professor 
of Drawing iu ihe public school at 
Munich, practised lithugraphy to 
obE«ia copies for his pupils. He is 
said to Lave invented the chalk 
composilioa in its present form, or 
at least to bare ioiprovett it ^eatly. 

Tbe practice of the art now b«f- 
gan rapidly to extend and improye, 
more particuiarly at Munich, where 
eeveral establish menta were formed 
for the purpose of applying it to 
the fine arts, as well as for printing 
writings and official forms for the 
different departments of the Gov- 
emtnent. Id 1809, Seoefelder was 
appointed Inspector of (be Royal 
Lithographic Eatablisbraent at Mu- 
nich, for printing from stone a com- 
plete map and survey of Bavaria ; 
since which period he has devoted 



bis time to experiments, and t« 
writing the history of his inveniion. 
Iu England it can hardly be said (0 
have been entirely given up from 
the lime of its first introduction in 
1800, yet it was little practised or 
thought of after 1806, until it was 
revived iu 1817. Since this it has 
been mote generally attended to, 
and some of tbe eetablishmeiitB 
having now become well acquainted 
with tbe procem of printing, speci- 
mens have been produced in Eng- 
land equal to those of any other 
country. In France but little was 
done in liihi^Taphy till 1615, when 
it was established at Paris by Las- 
teyrie ; and, being taken up hygood 
artists, it Eoon attained great excel- 
lence. About tbe same time it 
extended to Russia and other parts 
of Europe. 

( To be cotifinaed.) ~ 



z o o I, o G y. 



Lineolm/iire Sheep. 
The sheep of this county are al- 
most peculiar to it. Tliey are of a 
large size, have horns, and produce 
heavy fleeces of long wool, highly 
prized in tbe manufacture of stuffs, 
and some kind of baizes. Tbe flesh 
is, however, rank in flavour^ and, 
unless the animals are improved by 
crossing, is not generally relished. 
As tbe foundation of an excellent 
breed, they were selected by the 
■ late judicious Mr. Bakewell, who, 
from mixing them with other races, 
produceil those excellent sheep 
known by the name of new Leieee- 
ters. The fleeces of the pure Lin- 
colnshire sheep, in general, weigh 
from 10 to 12 lbs. but extraordi- 
nary ine(ani-es have been known in 
which they have attained more than 
"Olbe. 



- Wild 



The Hy/sna Venalica, 
African Dog. 
This animal, which is remark- 
able for hunting in regular packa, ig 
smaller and more slender than the 
common-shaped h yen a, or the spot- 
ted one, or Crocuta, The general 
colour is a sandy bay, or an ochra- 
ceous yellow, shaded with a darker 
brown. The whole body is blotch- 
ed and brindled with black, with 
occasional apois of white, and the 
legs are generally marked in tbe 
same manner. These marks vary 
in different individuals, but iho 
more constant ones are a deep black 
stripe, extending from tho ne'e up 
to the middle of the face, and be- 
tween the ears : these are blackish 
both within and without, and cover- 
ed witli short close hair, which is 
sometimes very thin: at the interi- 
or Riargin of the ears on tho inude, 
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a thin and obxeiTable tuft 
of wliitUh hair: tfae nose and muz- 
^ are black. The tail is bushy 
like that of the fox, and is divided 
in the middle by a lini; of black, 
■hove which, or towards ihe inser- 
doD, the colour ia ni^iirly ihe same 
■H ihe general tint of tlie Ixitly ; but 
belov, ov towards the tail, it is 
white. 

The dog, the wolf, and the hy- 
ena, currespund in hnviiig six 
grinders in the upper jaw, and in 
the lower sCTen. They also agree 
in the form and number of their 
riba, and lumbar vertebrie, hai'ing 
seren of the latter. Their ribs, of 
which there are thirteen, are thin 
ukI Barrow. But both in iliu strip- 
ed and allotted hyicna they tae Jif- 
lam in number, and of an extratir- 
(linary breadth ; and are proportion- 
illy much stronger and larger than 
in any quadruped of their size ; in 
these, the grinders are only four, or 
It most 6ve, and the lumbar verte- 
bne not more than five. 

The present animal, therefore, 
with respect to its teeth, ribs, and 
lumbar vertebra, would be arranged 
in the genus Cants, from which it 
differs, however, in having only 
fotir toes on each foot, and it is said 
m other esaentittl particulars. With 
the genuB Hynna it agrees in num- 
ber of toes, but differs from it in 
bulk, and in the conformation of 
the akeleton. These differences 
were first noticed by Mr. Brookes, 
who considers it as forming a new 




Mr. Bnrchell, from whofte Tra- 
vels in Africa, rol. ii. p. 229, the 
abofe account is taken, informs ua 
that he had one of these animals in 
his poHseijsioii for thirteen months 
chai[ied in a Htable-yai'd, and that, 
during that time, it^ ferocious oa< 
ture deterred every person from 
attempting to tame it ; but it be* 
came at length so much softened in 
manners as to play with a common 
domestic dog. TJie man, however, 
who fed it, never durst venture his 
hand upon it. 

Annual return of Migrating Birds 
to llie same spot. 
The late Dr. Jenner, in a curious 
paper on the migration of birds, 
published since his death in the 
Philosophical Transactions for 1824, 
mentions the following curious ex- 
periment: " At a farm-house in 
this nei;;hbourhood, I procured se- 
veral swifts, and by taking off two 
clawa from the foot of twelve, I 
fixed upon them an indelible mark. 
The year following, tiieir nesting 
places were examined in an even- 
ing, when tliey had retired to roost, 
and theiij I found several of the 
marked birds. The second and 
third yeara similar search was made, 
and did not fail to produce «ome of 
those that were marked. I now 
ceased to make an annual search ; 
but, at the expiration of seven years, 
a cat was seen to bring a bird into 
the farmer's kitchen, and this also 
proved to be one of those marked 
for the eipeiiment. 



LAMPS FOR LIGHT-HOUSES. 



Arg-And lamps, having hollow generally fed with oil, but in a very 



nSudrical wicks placed before i 
mciing mirrora, ai'e now generally 
used for light-bouses. A number 
or lamps are fixed together on a 
frame, and protected from the wea- 
ther by glass windows. They are 




few plac 

In many of the light-houses on 
the British coast, the frame in which 
the lamps are fixed is made to re- 
volve by means of clock-work, so 
that to a spectator, situated in the 




circle of which the li^ht-houae ia 
tbe centre, tbe light appeara at ita 
brightest at the end of a atateil pe- 
riod of timo, which is generally one 
or ttro miitLites. The revolving of 
tbe light enables the seamen to dis- 
tinguiah the light-house from the 
Bgbt of lime-kilns or other fires 
upon the coast. This dtsCinctioo 
is of great iniportance, for ship- 
wrecks have often happened in cod- 
sequence of their tailing the light 
of litne-kilns for the light of the 
light-house not far distant. The 
light is, in some light-houaes, maxie 



of a red tinge to distinguish it from 
some other light-house not lar dis- 
tant. The red colour of the light 
is produced by phtcing windows of 
red glass before tile lamps, Ked is 
the only colour that can be given 
to tbe light in this way. When 
stoned glass of other colours is, 
placed before the lamp, it is not 
found to produce a change in tbe 
colour of light seen at any distance ; 
the blue or green colour of the 
glass becomes insensible when seen 
through a great body of air, which 
has itself a blue coloui'. 
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ON SAFE'. 
To lliB Edltare of the 
Glasgow Mkchanics' Magazine. 
Gentlemkn, — Amongst prac- 
tical men of my acquaintance, I 
have often witnessed warm debates 
relative to the quantity of water 
neceaaary to condeoae a given quan- 
tity of steam ; or, in other worda, 
tbe quantity of injection water ne- 
cessary for a steam engine of given 
dimenaionB. The inaertion of the 
following explanation and formula, 
for tbeir information, will much 
oblige. 

Gentlemen, youi^B, &c. 

B. R. D. R. 

The safety valves of almost all 
boilers, in this part of the country, 
are loaded with 3 lbs. or 3^ lbs. 
for each square inch of their 
Taking 3^ Iba. in the presei 
quiry, the temperature of steal 
cesBBry to balance this pressure, 
according to the beat exper: 
ia that of 223° of Fahrenheit ; iiut, 
besides this, there is ^iO° not in- 
dicated by the tbermonictor, which 
makes the real temperature equal 
to 1163°; now, 1 cubic foot of 
steam, at this temperature, when 
I cubic foot 
of water— calliug the teinperati 
uf the cold water SO" md that of 
tbe warm water 100". Wo 






y VALVES. 

deduct lOOo, the heat of the water 
formed by condensation, from 1163, 
which leaves 1063 to b 
nicated to the injection « 
since each cubic inch of tfaia - 
requires 50" of heat to make it of 
the same temperature with the hot; 

well, 1^, or 21.06, exhibits the 

number of cubic inches of water 
necessary to condense one cubic 
foot of steam. From this ia de- 
rived tbe following formula: 

Let A 1= the sensible and latent 
heat of the steam ; ci := the tem- 
perature of the cold water; 6 ^ 
the temperature of the warm wa- 
ter ; j: ^ the cubic inches of water 
necessary to condense ; y, the quan- 
tity of steam tubecoridensed. Then 
q X fi — b = X X f> — a; thers- 






= ?X J 



To illustrate this, let 1160 de- 
note the sensible and latent heat of 
the steam ; 60 llje temperature of 
the cold water ; 100 tbe tempera- 
ture of the warm water ; and 7 cu- 
bic feet the quantity of steam to be 

I J Tk rv' 1160—100 

condensed. Ihen 7 x 

'^ 100 — 60 
= 185.5 cubic inches of water ne- 
cessary to condense 7 cubic feet uf 

aieani of the temperature 220**. 
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ANSWERED. 

in led with me. 



STEAM ENGINE QUERY IN No. LVI. Vot. II. 
To the Editon of [ho ipeeta. To thoM 

Glasgow MECBA.s'ice' Mjgazi.ve. 

Gbtlemsn, — Id No. LVI. Vo. 

a ijnery by B. K. U. R. whether pnn'er abo™ couiiden 
I Is aor difierenoe betiVMH tfae 
, tuam engine, with a ■hort 
I one with ■ long itroke, the 
] moving through equal spaces Id 

le timt, and other circumstances ■-"'' '•r-'-ra 
he same. 'Jliere is osrtainl; a eqaaliso, ni 
i^dsnibls dflTennte in farnur nf the The lou af power rrom the 

e, wblch wlil be obrio: 



mialsh 1 



but, (I 



the 



a dU 



hy all that which would 
be requirnd to drire the flj, auppoaing it 
detached Tram the enginr. 'I'hs uu of 
tiiB fly-wbed, as Is well known, is to 



for, a< 



mJBif and also to put It Id n 

'■ " ■« the low of motion, action 

are nciprocal and equal, 
w OM>ving parts of a reciprocating at 
t are alternately forced from 

IK of the power of the alei 



the principal defect 01 
engme, as it is at present; and, to gel 
rid of it, is,lhe advantage proposed by a 
primary rotatory motion. It appears 
that this improvement was early at- 
tempted by Mr. Watt, and also bymany 
nthen; but In which none hu yet tna~ 
ceedd, on account of the loss of eteam 
and increase of frirjlion overbalancing 
the said defect. However, when these 
diSr;ulties are overcome, and steam is 
made la act on a rotator with the same 



■H the longer the struke, the fewer are 
Bfa^r fhun this cause is In inverse ratio 


there is little doubt that the rotatory 
atsam engine will excel the reciprocating 


.«i-Uie hingth of the cylinder. An en- 
ibe with a stroke «ii feet, will there- 


one as lor as the latter does that of 
Newcomen. 


Sjra qwDd only half the power, on its 
Mm action, which one with a strDk,^ 
Ihne feet requires, if equal in other re- 


I am. Gentlemen, yount, &c. : 
G. BT. 




»— 


IP ON THUNDER HODS. 


1- To the Editor of the 


Hcrbertson, that he might as wiiU have 



OkMTLEUen,— In No. LIV. Vol. 
Ill of TOor Magazine, there is a letter 
«> (ba Jail Conductor, or Thunder Rod, 
dated as (kr bock as the 20tb October, 
IB84>, accompanied with a preface by 
jwirsriTe*, wherein the anthor, Mr. 
JAo Herbertson, Junior, says, that 1 
I pCTsonal views in pnblishing atric- 
- - the various Thunder Rods in 
and that the promotion of 
u but a secondary motl re with 

I not wish III take up the pages 
klagozine with useless or irre- 
(ter, I shall content myself, in 
time, by shortly saying to Mr. 



conceit, or the vanity of showing off my 
electrical aoqui rem cuts, as that I was 
actuated by persoDsUty. The criticism 
on the Jail Thunder Itud is just, and 
not more severe than such bungling de - 
serrn ; , and I am of opinion that Mr. 
Herbprtson's time would have been bet- 
ter employed in endeavouring to correct 
the imperfections of the Jail Conductor, 
than in cantHving to bandy the oon- 
Htructlon of this unscientific rod from 
the shoolden of one person to those of 



Hi on 



BEARINGS OF THE BELL ROCK LIGHT-HOUSE. 

GbnTLEMen, — In that excellent No. LV. Ihe bearings and duliaai ar 
The Bell Rock Light-house," most iaacciiratehj biid down, and shoiit 
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Ton have, for inWan™, and of co 


urae must be la mneh ftrtbet | 


atated It to be 


nearer the Redhead than off, than 




o the Bell Bock 


ArbroHth, and MBtberty (as it in) from tban that 


(own. Bat 


hh i> not hE- 


bolb. You . 




t aivsre that the Red- Take the corrections bb 




bead li four m 


lies 


north from Arbroath, 






,..™. 


nl tba Bell Rock In aitoatedJ , *., 
W. from the Redhead, I ^"^ 


it is 16 


m. S. by E. 


12 tn, S. 
17 m. N 
SOm. N 


fro 

E, 
E. 


a Arbroath, 


la 


m. S. E- 
m. N. by E. 
m. N. by W. 


from Iho hie of Maj, 


17 


from St. AbbVhead, 


38 






The Longitude and Latitude ia right enough. 










E. N. IBTIN*. 


l@- See Tbonison'a Maps of Scotland in ths Atlas (large), p 


ubliahed idxiut 






ten yeara ^o. 










-^m. 






TABLES OF THE VARIOUS SPECIES OF PERIODICAL BIRDS 


OBSERVED 


IN THE NEIGHBOURHOOD OF MANCHESTER. 






Bt Mt John Blackw* 


IL. 


















Appear. 


DisafpH,,. 


Sand Martin 




Hinindo ripiria 


April g 


Sept. 16 


Wrynei-k 




Yunx torquillo 


April 6 




Water Wren 




MotuiUa trKhllnB 


April is 


Sept. li 


Redstart 






April 13 


Sept. i, 


1 Wleatear 




MutaciDa oenantlia 


April 14 


Sept. 13 


SwaUow 




Hin,™io roslica 


April 18 


Oe^ 11 


Winchat 




Molacilla raUlra 


April 80 


Sept. 17 


Blaek-op 




MotacUla atricapilla 


April 22 


Sept. 17 


Martin 




Hirundo urbica 


April 23 


Oct. 13 


Codtoo 




Cnculoa canoro« 


April U 


June 28 


Yellow WiHow 


Wr 


en Motacilia aylTicolo 


April as 


Sept. 10 


Stooechst 




MotacilU rub! cola 


April as 


Sept. 10 


S^lpiFr 




Tringa hypolencoa 


April S9 


Sept. 19 


Graashoppcr Warh 


er Motacilla locuatella 


April 30 




WhitethnHt 




Motacilla Sylvia 


May a 


Sept 17 






Hirundo apos 


May 8 


Aug. 18 








May 12 


Se^n 


Land Rail 




Rilius crei 


May 14 


Sept SO 


Fly-catcher 




Mnscicap. pisoU 


May 1* 


Sept. 13 


■ Hedge Warb!* 




Motacilla salicaria 


May 19 




1 Rcl-baiked Shrike 


J,aniui cuilurio 


May Ifl 




I Go»l-.iicker 

f 




Caprimulgus Europeus 
Table U.~Periodla,l FFIatei- 








Birds. 










Appear. 


Dl«pp» 


Snipe 




Scollop-. giJIinago 


Sept. 28 


March si 


RedwiT^ 




TurduB Ili»n<. 


Oct. 9 


Marel.86 


Mountain Rnc 


h 




Oct. 18 


April U 


Woodcock 




Scohpu niaticola 


Oct. 26 


Ap.il » 


J«!lt Snipe 




Scolopal gallinula 


Oct. 86 




Field&ie 




Turdoi pilaris 


Nov. 1 


March le 


Water R«l 




RalluB aquaticui 






Ta 


!.< 




andSuappta 


"""' Dtappcr. 
Nov. 19 


1 Crowbill 




Loiia enrvirostra 


Aue'^S 


1 Si»ki„ 




FringiQa splan. 


De,..' 




1 Chatterer 
t Hoopoe 




Ampelis gatruluj 








Upjpa epops 


Gre»t Shrike 




Lanius emibiwr 




_j 
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Table IV BinU partudli/ PtnadicaL 



■r. I 



Pied VVigMil 
Grd Buiidi))! 
Le««r Redpole 
TdJow Wigtaii 

Meriin 
Ony Wagtail 

Ring OuBd 



Einberiia •thotluElnt 



Falco Boaloo 
MoUoklla booruli 
Turdua larijuatuq 



TilBU V. — Colo'cisrii' <)r^ Singiag JJinlt, il-H/i iht tunc d/' Oidr btgititMg and aaiinp ta 
BKff, fma a mean of fiet j/eari' ofiidroalioB, tcOh the inDHcricn/ tabie of tkdr lutsf, 
tKvUg imitf dua of abmlutc pufatiBn. 



'RtibmM,.— 

IThj ilrudi,.... 

aVurtle, 

Skfm^ 

H(^ WarblR,,. 



BlwkUnl, . 
GieoD Groabesk,.. 

motA 

Rcdpolc,... 



&a^«art, 
Waiow Wnm, 

sidiULark, 
SwiUBtr. ...... 



WUacliat, 

Blaek-ofir.^.. 

Whitethnut, .. 



Fub. 15 

Msrch SU 

March 91 

April 4 

April £ 

April 11 

April 15 

April n 

April 19 

April sa 

April 26 

April £9 

May IS 

M(f IT 



July Si 
July 

July 11 

July - - 
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stamb ■ Baw-mill, which cula an immenBe 


rtfb himself, states, that a laft wiU Boat 


quantity of timber. 'ITw uwuera, m well 


nearly a tliird faster in the «u,Al, than in 


la sevend of thf Bdrkmai who attend the 


Che dan. The two facts are probably n- 


mill, state it as a fact Ibat at nighl, in the 


terahle In the same causa ; and the dis- 


muiBc of a jtiven time, with ^ Hme te*i 




or quanlity of Bater. and without any al- 


Samdil WAQNn. 


teration being mule in the graring, or ma- 




chinery of the mill, the saw onU much more 




timber, than it does in the same time in 




^y-liffkl; and furtha-, that it cut* more 


No other eiplanation of the fi>ots Mted 


in a given time in whileT than it doca in 


above occurs than that which is implied in 


ixmmir. The ownera, from Imag accoB- 


the title given to thi> fragment. It would 


tnmed (o the motion and tone of the saw in 




the cnntM of the daj-, say they can readily 


sons have noticed the same tKta, and 


perceive an increase of strokes and n greater 


whether the mills have been obffirved to 


force in the kw, at night ; but how lo ae- 




oonnt for it tbej know not. It ha< become 


the freezing point, which ought to be the 




feci, as between W and 38" wat«r growa 


among the mechaaica, workmen, and float- 










exception in the case of this fluid— BA 


who nmetimea attends to the floating of 


J-n. J<mr«. 


-~m 


k 


aUEKIES, kc. 




napkin, and the Dumber of mooiu viai- 


the wearer has a great effect upon the 


blfl will denote her age in days. This 


ahlrt in cleansing. Is thei'e any truth 


holds good till she is Gve or six daft 


In the assertion ?— V. 


old. What Is the cause of this pbeno- 



IMISCELLANIES. 



RemarAaUc hright of the Sarometer-—^ 
The Baromelcr at Worcester lately stood 
at the extraordinary height of 30 inches 
96-lOOthB, a point of ehn'ation exceeding 
by B-IOOtbs, any nbierv«tion made in that 
neighbonrbood, lijr many years past. Thit 
feet is the more remarkable, as there was 
not that dryness in the air which usually 
itate of the mercury. 



Hatdang of Fa/i.—The Chinese have 
a method of hatching the spawn of flsh, aad 
thus protecting it from those accidents which 
ordinarity destroy so Urge a poriion <i! it. 



s, all lb<iK ge- 



mai^^ and surfue of w 
btiaoiu masses which « 
fish ; after they have found a suffldect 
quantity, they fill with it (be shell of a 
fresh ben's egg, which Chey have pretiouafy 
emptied, stop up the hole, and pbt it ander 
a setting fowl. At the eipiiation of a cer- 
tain number of days, they break the shell 
in water warmrd by the enn : the young 
fry are presently hatched, and are k^ in 
pure fresh water till tbey ore large enoi^h 
to be thrown into the pond wiA £ke (Jd 
fish. Ilie sale of spawn for this purpoHe, 
furms on important branch of trade in 



NOTICES TO CORRESPONDENTS, 



Cummunications from intelligent Mechanics tvill be very acceptable. In whatercT 
style they may be written, if they contain a full ocoount of the invention or im- 
ent, which is the subject of their notice. 
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ACCORDS IN NATURE.— NEW SELF-ACTING LEVER SLUICE, In. 




fi^.6. 



Jhrt t^ JfU M r v mr 



^ Voir. m. 




— SvaaSc. .— 



THE U1.A8GOW*"* 



\CCORDS IN NATURl 




The folldiviD^ uuvious &ct we wpy 
from ' The Clxemist.' No, 45, for 
15tb JanuBiy last. We have often 
observeii it ourselrea. If the water 
19 Warm, and a spoonfu) of rum bi! 
pipped gently on the water, hu ps tp 
HWim on the top, the appearance 
will be more distinct, antl an extrs- 
nrdinarj' ebuliltion will appear in 
the centre of the lambtcr. 

i/' Take a large goblet (the lai^er 
the better), and having filled it two- 
tbirdfl with water, produce a tone 
from it, by rubbing the hand pre- 
viously wetted (or a rosined bow) 
on the outside of the rim, in the 
manner the musical .glasses are 
played; with this difference, that 
you confine the friction sh much as 
possible to one point until the tone 
is produceil. Four poiuts only of 
the drcle of the glass will become 
agitated, and theseuft^tta^f/fA'&i»ce,« 
from eadi other ; which points may 
be distinctly seen by observing the 
rimpling they make on the Eurface 
of the ivatw, as in fig. I. If the 



tone or natu be now raised to a fifth 
from the lirHt, which may easily be 
done after a little practice, six points 
in the sides of the gla^ia will becoin^ 
agitated, indicating that six portions 
of the circle are in mation: 



If n 






i the t 



I eiff/it points of s^tatioii 
win be distinctly seen. When tbe 
vibrations combine in odd numbers, 
they give five radii, as in fig. 3. 

A large bell-glass, supported 
steadily on a foot, is more easily 
made to produce these different 
tones by the wet hand than a com- 
mon goblet, and the rirnpling on 
the surface of the water will be 
more defined and distinct. 

These little experiments ah/ow a 
certain accordance in very ditfur- 
ent things; or ratherweshouldaty, 
in different pai-ls of the kingdom 
of nature. It is somewhat remark- 
able, that the tones which are ' to 
the ear harmony,' should also cause 
those definite and rpg<dai' forms 
whidi are beauty to the eye." 



(wh 



i 



TAe Lever .Sluice, Fiffure +. 
IS apparatus, when placed on a 
oir that supplies any canal, 
ur other work with water, 
e the aqueduct between the 
'oir and such work is oil a 
level,) will always open of its own 
accord, and let down the quantity 
of water waniiid l>y such work and 
no more ; so that it not only super- 
sedes n waterman, but also saves a 
great deal of water- 
Fig. \, .\, B, is a tunnel through 
which the nnter passes from the 



-ACTING LEVER SLUICE, AND 
nted hy Komkt Thdh, Esq. RothMy. 

B, D, a Boat that rises and falls 
with the water in the aqueduct. 

A, an aperture in the mouth of 
the tunnel. 

E, the self-acting sluice that 
opens and abuts that aperture. 

F, G, a lever which turns upon 
the fulcrum H, and is connected at 
one end with sluice E, and at the ' 
other with the Seat B, D. 

The sluice E, is here repi'esented 
open, (as when the mills are going,) 
h[it when the water is stopped at 
tlic mills, it rises in the aqueduct, 
and with it the fioat H, U, which 
raises the end G, and lowers the 
end, F, of the lever F, G, and shuts 
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Ae sluice K. When the water is 
Bgmn let upon the wheel at the 
mills, the surface of the aqueduct 
Mis, and with it the Aoat, which 
openfl the sluice £, as before. 

Upon the levpr F, G, there is a- 
Dother Binall lever K, L, which 
Wms ttpon the fukrum L, and has 
V wei[fhl M, suspentai to the other 
In llie orilinaiy working 
tf the appaTBiuB this IcFer is quite 
"' ■■ , and produces no effect 

; but during floods, the 
ia awelled by strearna riiat 
n into it between the reserToir 
A tliB mills, and when tlii* hap- 



n the tnilU i 



)t at work, 



e wKtei, tiain^ in the aqueduct, 
up the float upon one end 
I lirtlie lever when the other can get 
In fartber down, and would there- 
* iff Htiwn or break the apparatus ; 
' %irt by ihia contrivance this eitra 
'' aare tnerelj' pushes up the small 
r K, L, without straining any 
T part. Of course, the weight 
is so adju8te<l, that the lever 
L, will not at any time move 
li the sluice ia shut, but upon the 
lleast extra pressure after it abuta, 
b lever will rise. 
. The dimenaioDS of the float are 
n feet square by seven inch- 
It ^leep ; tbe lever ia twenty-seven 
■ t long, being twice the length 
ti the fulcrum and the sluice 
is between the fulcrum and 
e toat. The sluice is three feet 
« ttohea leng, and fifteen inches 

To detennine tlie proper dimen- 

of the float, and relative 

is«fthe enilB of the lever, it 

a ineoeaaary to aacenain how fai 

e aluice required to be raised to 

IBS (be quantity of water wantprf, 

Jod -rflao ^ow far the water in the 

aqueduct might be raised above the 

lerel absolutely necesaary f(ir sup- 

plyiag the worka; the firat was 

found to be seven inchon, and the 

[ litet only four inches. The end of 



the lever connected wit)] tbe float 
was made therefore only half the 
length of tbe end connected with 
the aluice ; and the float was made 
of Buch dimensions, that when 
sunk half an inch in water, tlie 
weight of water thereby ^lisploccd 
was equal to twice the weight re- 
quired to abut the sluice,* When, 
therefore, the water in the aqueduct 
rises upon the flunt half an inch, 
{besides what it sink a by its own 
weight,) the aluice begins to move ; 
anil by the time the water rises 
other three inches and a half, tbe 
sluice is of coui'se seven inches 
down, or shut. 

This apparatus was creeled at 
Rothaay in 1B16. 

Tfte Waster Sluiee, FiguTC 5. 

This sluice, when placed upon 






Ji the w 






lection of w 
within the embankment (irom rising 
above the height we choose to as- 
sign to it ; for whenever it rises to 
that height the sluice opens and 
passes the extra water ; and, when- 
ever that extra water ia passed, it 
bhuts again ; au that whilst it savea 
the banks at all times from damage 



• Twice Ihf 


■ w«ght, bcrauH 1 


kere the 


Idvct !■ two to 


oneiEflimt tbe float. To 


ascertain the power r«|<iircd tu 


opBQ or 


shut the •1uic«, 


. (which ie ea.ily 


done by 


a le<er and w. 


elghta.) it o.u»t ■ 


be iHed 






Isattbe 


highmt, whifh 




venfeet 


abote the bottom of the duiee. 


Toaa- 


(HsrtBin how fai 


■11,B sluice niuK be ™.9d 


to pass the ii«c«wiry .apply, it i 


Duat be 


trieil when the 




nearly at the It 


uv«t,aT.ilinthl.i 






1 it stiiDd three fe 


et above 


the botlom of tbe .luke. Tbe c 


luaatity 


uf WBl*r vennh 


■ed iirqual tu all 


idUt Iba 


po^vOTofliftrh 


orses, the full at il 


leivheel 


being twenty 


r<4^t. The aqu< 


Bduot la 


about iievGD hu 


ndreJ yardi long 




feel «-iJe, thr 


ee deep, and its 




aboat twelve inohra lower than the hot- 


lomortbeKlni 







J 
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by oTerflow. it never wBBtes any 
wfltet u'e wish to retain. 

A, C, B, L, ia part of. a caaal, 
river, stream, or collection of water. 

B, C, high- water-mark, or the 
ftreatsBt height to whirh the water 
is to be allowed to rise. 

I!, D, a sluice, or folding (lam, 
which turns on pivots at D. 

E, F, a hollow cylinder, having 
a small aperture in its bottom, to 
which IB joined 

£, L, 3 small pipe always open. 

I, I, I, I, small holes in the cy- 
linder E, F, on the line of higb- 

G, H, another cylinder, water- 
proof, that moves up and down 
freely within the cylinder E, F ; 
Bill] the weight of which keeps the 
sluice B, D, abut by its connection 

B, K, H, 3 chain fixed to the cy- 
linder G, H, at II, thence passing 
over the pulley K, has its otbei- end 
fixeil to the sluice B, D, at B. 

When the water in the canal, 
river, or pond, rises to tbe line B, 

C, it pasnes into the cylinder E, F, 
at the small ho1ea I, I, 1, I ; and 
this lessens tbe weight of cylinder 
G, H, 80 much, that the pressure 
of the water la from of sluice B, 

D, throws it open. W hen the 
water subsides, so as not to enter 
these boles, the cylinder is emptied 
by the lube E, L, and then the 
weight of the cylinder G, H, shuts 
the sluice as before. The dimen- 
sions and weight of this cylinder 
must of course correspond with tbe 
weight of the column of water 
pressing upon the sluice B, D. An 
apparatus of this kind was first e- 
rected at Rothsay in 1817. The 
dimeosions of one of these are : — 
cylinder G, H, two feet diameter, 
and two feet deep over all ; weight 
500 lbs.* Cylinder E, F, five feet 



night Is cOQsiilerably more nqni 



ten inches deep, two feet one incli 
diameter inside i sluice B, D, four 
feet long and two feet deep. 

This sluice is here represented 
with the pivots on which it turns at 
its under edge, but they may be 
placed either at the upper or under 
edge, as circumstances render ad- 
visable. The upper edge ia also 
here represented on a level with 
high -water-mark, but, if necessary, 
it may be placed any where between 
that and tbe bottom of the pond or 
aqueduct, or right below, as on an 
aqueduct bridge, or similarsituatioD. 
Tbe cylinders may also be placed 
on the outside of tbe dam or em- 
bankment, by having a pipe to com- 
municate between them and the 
water within ; but in whatever si- 
tuation the sluice or cylindeia may 
he placed, the pipe that communi- 
cates between the cylinders end the 
water within the embankment must 
always have its opening there ex- 
actly at the level of high-ivater-mark, 
or at the greatest height to wllich 
the water therein is to be permitted 



chain 
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culaltd tD l» powerful enough when the 
tliiice wti taraed with the pivots at lU 
upper and the chain at its under t^gt, 
to whiuli position it haa since been 
ebanged. 

Although the cylinder 6, H, requira 
to be heavier to ahat the sluice when ita 
pilots are Hi the lop, yet, to p»u tbe 
same quantity of water, it does Dot re- 
quire to inoie haif «o far as when they 
are at the bottom, and Iherefoni the 
cylinder E, F. may be mademuch short- 
ei' ; so that tho coeC in either aae ia 
nearly the same, or rather in lavour of 
the pivots being at the top. In moat 
caws this laat posltioa ia preferable i there 
are instances, hoH-ever, in whiuh tlie 
other ia more advisable, such as in a 
river where wood, ice, or other bulky 
substances may be expected to float occa- 
'lonally on tbe surlace; but euch evses 
particular conatruotioD idqtted 



On this principle, a self-acting 
datn may be raised in any river or 
itresm, up to high -water- in ark, by 
which means a coDsidprable reaer- 
¥oir will be ubtained, (vbilsl, during 
Soodi, the dam will fold down, and 
no new ground be overflowed. 

In l&wns or pleasure gronnds, 
dlrougfa which streams or rivulets 
flow, these sluices might be applied 
to Mlvantage ; for, by placing one on 
tHkt bank or each pund, the water 
^ ^vithin would always be kept at the 
e height, whether the weather 
B wet or dry ; gjiii hence flowers 
Ivuba might be planted cloae to 
e water's edge, or in it, (as beat 
') their respective habits,) and 
r poeitioD with regard to water 
uld always be the xanie. 

Figure 6, 

t is merely a different con- 
ruction of the waster slince fig. 5. 
LB the sltiice which iiims 



, C, D. a lev 



attached to that 



1 hollow can of cast iron, at- 

kcbed to the extremity nf that lever 

i X), and into which small sioaes 

I put until it becomes heavy 

lOugh to shut the eluice ^:«inst 

preuure of the water in front. 

', & pulley. 

>, a hollow cylinder of copper 
tin-ptate painted,) with a small 
rture in ita bottom. 
>, F, G, a chain, one end of 
faicb is fixed to the lever at D, 
jisD, pasung over the pulley F, has 
R otner end fixed to ihc cylinder 

A, U, a tube which a 



cstes between the water in front of 
the sluice A, B, and cylinder G. 

When, therefore, the water in 
front of the sluice is not so high as 
to flow along the tuiie A, H, the 
sluice A, B, remuns shut; but 
when the water rises so as to flow 
along that tube, it fills the cylinder 
G which then descending, raises 
the lever C, D, and ran E, and 
opens the sluice. Again, wheu the 
water falls »o as not to flow along 
the lube A, H, the cylinder G is 
emptied by the small aperture in its 
bottom, and titen the ran E shuts 
the sluice. I erected a sluice of 
this construction in 1S2I, at Carts- 
bum-mill, Greenock. The sluice 
is four feet long, two and a half 
feet deep ; the lever five feet long 
from B to D, the cylinder E, six- 
teen inches diameter, and eighteen 
inches deep, and filled with small 
stones till it weighs two hundred 
and sixty pounds.* The cylinder 
G, is eighteen inches deep, and the 
same diameter. This method, 
wherever it can be adopted, is pre- 
ferable to that of fig. 6; being sim- 
pler and less expensive in the con- 



• Tlie qiuintilf of ivaler [ireMiug 
upon the ilulce ii [welvr and n bair cu- 
bic feet, or 791 lln. The preHure at 
the upper tige of the aliiics ii lo that at 
ila under Edge si B la ^ ntarlj ; thers- 
fora tbe plvoti of the sluice lupport SDB 
tbi-, which leaves 573 to be supported 
by the can E ; but there is a lever power 
, which roduiM tl 



,« half, 01 



16 lbs. 



veigbt of 



C, D, itself, h 
30 lbs. more than the weight of 
cmpt; cflinder G i so that the wl 
weight of tbe can E, requires only U 



ESSAYS ON WEAVING. 

-GENERAL HISTORY OF THE A 
^HB atmoipbere is so variable, both 



I lo temperature and humidity. 



few animals, if unprovided with 
e defence, and if exposed naked 
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to its vicietitudes, would be luag 
able to survive its effects. N&ture 
hat accordingly furnisbed tlieni with 
some sari uf covering ; enpetupiag 
the qiuulruped in a thick fur, and 
the bird in a warm coating oF fea- 
thera. Man, how«Fer, she haa left 
to his own reMnirces, having enduw- 
ed him with powers capable of ap- 
preciating and providing for his 
owD wants. Accordingly, he ia so 
exposed to the changes in the ot- 
iBoaphere, that the noceasity of pos- 
BesBing Bome artllicial covering for 
hFs protection, would be among the 
fint discoveries that he would make. 
Hence there is not a tribe, huwever 
Hide and uncultivated, but what 
employs «ome sort of dress. Among 
the moat barbBTouB, the skins of the 
animalB which they have slain i[i the 
chase are employed for this pur- 
pose. It is not, however, until 
they make a nearer approach to 
civilization, that we can detect the 
first rude and imperfect attempts at 
the art of weaving; like the natives 
of the south sea islands, interlacing 
the fibrous portion of the bark of 
trees or of vegetables, displaying, 
even in their rude productions, the 
marks of patient industry, and of 
ne comRion degree of ingenuity. 

The Egyptians are univerBally 
ragarded aa tlte first people that 
made any progress in tlie arts of 
ctvihaed. life. Accordingly we find 
titetn noticed as being celebrated 
for the manufacture of fine linen. 
It was fiom ihem tliat the Jews de- 
rived it during lliair long period of 
bndag&i it being, mentioned in 
Sieripeure that they soon after made 
use of it in preparit^the ornaments 
for the tabernacle. The art was 
also borrowed by the Greeks, as 
well as other neighbouring nations, 
who, if we trust the descriptions of 
their more ancient poets, suc- 
ceeded in carrying it to a consider- 
able degree of perfection. The 
*" UD, were indebted to 



tlie Greeks, deriving almost the 
whole of thoir acquaintance with 



Ihe I 






t^ia 



; whilst they spread thjB 
knowledge of tbisi as well as (he 
ot^er useful arts, whei'ev«r they 
carried tlteir viciorruus arms. 

As the productions of the art, in 
these early periods of its history, 
were rude, so al«i were its iinplB' 
meats and ineLnipulaciDn. It la pro- 
bable that they carried it on in tbo 
same manner as is at present prac- 
tised by tlje natives of India, and 
till within very lately in our owncouo- 
try. The thread wsaspun by mearw 
of the spindle and distaff, and tJia 
doth woven by a slow and simple 
process. Yet, although the art was 
rude, still it was honounble, the 
weaving of clotb being the only 
occupation in which the daughters 
of kings and princes deigned to oc- 
cupy themselves. 

In this state it continued for 
many centuries, without undei^oing 
any material impmvement. As to 
our own country, it was introduced 
by the Romans — ourancestors, pre- 
vious to their arrival, being partially 
covered with the skins uf animals, 
and the parts exposed painted red, 
of various figures. They soon after 
established a woollen manuftctory 
at Winchester, for clothing tlieir 
army, and instructed the natives in 
the cultui'e of flax, and in weaving. 
Little farther is known uf the art 
till the reign of Edward III. wlio 
is distinguished as the first monarch 
in this island, who directed his 
attention to the promotion of the 
arts and manufactures. The par- 
ticular branch that he encoui'aged 
was the woollen maimfactiu^; in- 
troducing for ibis purpose, in the 
year 1331, a number of weavers 
and clotii -workers from the conti- 
nent. They were followed by two 
Brabant linen weavers, who alao 
received the patronage of the kii^. 
and. settled ai York. They were:. 



(Mbwed by numbent of their i 
(lymen; no dial, in 1391, fate'iga 
weaverB are deBcrihetl bh Itein^ nli- 
menmn in London, They albsi^ 
nards, during li>&7 am) 1538, re* 
csived an addilionat ilicri^fisc from 
tira peneeiitioDs onrieii nn agaliiHt 
the ftVtenantB in I'ranoe, and by 
^ Dake of AJfb in ttie Nether- 
hnds. TUey wflre tlie means of 
introducing into tliix couirity ihe 
tatnafvuutn oF crap^, baiKc, xni^, 
md other xtufTs; thus adding to 
tba fiiturs frealih and resourre* of 
AecovntTy wliich hail yielded tbein 
ptvtection. 

About this lime also, mlk weav- 
ing bcckme canimoii in ttiin coiin- 
try. Itmafirstpracrisedin the East, 
and sfierwords introduced among 
tile Greeks towards the decline of 
die Roman empire. From thenee 
I brought into Ilaly by iIlo 
. anil sfterwaixlH psMied 
lito England, being carried on by 
a] in the year 1456. 
In 1685, nearly neventy thousand 
s manufeelurers of variiiiiR 
Tipthras eame to England fur 
fiige, being driven from France 
' revocation o? the Edict of 
Tlley bronRht with them 
I knowledge of many brancheH of 
"~ still unknown, and Jntro- 

my improvements on those 
iHth wWeh ihey were previously 
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' date the 

IDU&(tluK m this kingdom 

L» yet we hare said nothing of 

Iritfg, so far as the cotton manu- 

»e is cuncemed. To its his- 

, theKfore, we will now turn, 

t is inteniled lo constitute the 

ineipirf et>iect of this articb. It 

• ifrell known to have had its origin 

KtM-tlie East, the country wliere the 

F touen plant is indigenous. Its 

ttgfct snd sbsortrent fabric must 

have early recommended it as a 

clothing suitable to the warmth of 

Hence, from ihe ear- 




liwt a-^v»i India has been cedebrHiinl 
Ibr litis kind iif cloth, lai^ qiMHi 
titiea of it being annu^ly imparted 
intv Ivurope. NolMiihstanding 
llli8< hotvei'er. and although (hey 
stand nririvalled. evesi by British 
mailufacinrcs, llieir implements ai« 
rude and siinple ; being evidmitly 
the Inveiiiion of an early en. This 
ah*enFe of impro««ment ia lu be 
flecoaiited for, by the undeviating 
adhpi*noe to eatBhlislied use and 
|irAttic«; tti« son invariably follow- 
ing the nwupatinu of the tinher, 
precluding all devekipemeui ff 
talent, and reducing nitm to a mere 

The tilling out of an Indian 
weaver is certainly of no great es- 
pense ; all bi» implements, nere*- 
nary from the cleaning of the wool to 
the converting of it into the finest 
mualin, not exceeding in value a 
few shillings. Their yniti is »puB 
upon the distHlF; being, ntnuiih- 
Btanding all our improvenieltls in 
machinery, aupwrior in fineness and 
quality, and retaining its appear- 
ance longer, than any that we can 
produce. Tliia is not owing to the 
niaterifll being ef a better quality, 
since no cotton tlmt India can pro- 
duce is eqitnl in qmlity to the beet 
Sea Inland: it iK to lie ascribed to 
the skillnl tact of the workmen, the 
well managed linger of the Indian 
spinner, carefully end paiienily bj>- 
phc<l to the formation of the thread, 
and the moisture at the same tiiue 
communicated to it, having the ef- 
fect of incorporating the tilirea of 
the cotton more perfectly then can 
lie BccornpliBhed by our madiineH. 

The loom upon which the duih 
h woven, is cumposed of a few 
sticks or reede, which the weaver 
carries about with him, erecting it 
in the field, under the shade of a 
tree, digging a hole llirge enough to 
hia legs and the lower [mrt 
" geer ; " the balances of 
fastens to some cunve- 



of the ' 



J 



THE GLASGOW 



lent brancb ovei his head. Two 
loops underaettth the ffeer, in which 
be iDHens bis toes, tierre a^ treddlea ; 
and the shuttle, formed like a large 
netiing-nsedle, but of a length 
Home IV hat exceeding the web io 
breadth, ho employs also as a 
" batton. " using it alternalely to 
draw through the weft, and strike 
it up. There is no beam to the 
loom ; but the cloth is laid ont on 
ground, the whole length of the 
piece. It is on this account that 
weavers are obliged to carry on 
their work out of dnors, and to live 
in villages ; bnikling their houses 
beneath the shade of tl)e tamarind, 
aiid the mango tree. The reed is 
the only part of the apparatus, that 
approaches in perfection the instru- 
ments we me. It is with this mde, 
and ill constructed loom, that the 
Indian produces those muslins, 
which Itave long been such objects 
of curiosity, horn the exquisite 
beauty and fineness of their iti- 
ture, so as when spread on the grass 
to resemble the web of ttje goaaa- 
mer. It is not every one, however, 
who is capable of producing these 
fabrics ; such a dexterity and slight 
of hand being required, which few 
out of the multitude are capable of 
acquiring. 

Notwithstanding the superiority of 
iJie people of India in this art, it has 
bad no effect in improving the con- 
dition of the people. It does not 
even atford the capital necessary to 
its own existence, the funds whicJi 
keep this brancb of industry in mo- 
tion being supplied not by the mas- 
ter manutacturiT, but by ihe East 
India Company, the purchaser of 
the goods. 

Common muHlinH are made in 
every village of the Peninsula. It 
is at Dacca that those fabrics are 
produced of such exquisite tineness 
as to realize the idea of the poet uf 
" toelis of woven wind." The long 



clotliB and fine pullicates are made 
chiefly witliin the presidency of 
Madras ; the coarse piece goods 
and pullicates at fSurat ; the finest 
calicoes at Ma-<ulipataui, and table' 
cloths at Patna. 

Befoi'e concludiTig this account 
of the Indian cotton manufacture, 
it may be mentioned that of late a 
revolution liae taken place in our 
trade with that country. Tbe in- 
troduction of machinery has enabled 
OB to reduce the price of our ni&- 
nnlactures so much that we are en- 
abled successfully to compete with 
India goods in those markets which 
formerly it exclusively suppUed, and 
even export them to ludia ituelf. 
At the commencement of our inter- 
course with that country, our home 
investments were principally manu- 
factured praduce. Now, howeivr, 
it is made up of the produce of tbe 
soil, such as indigo, cotton, raw silk, 
he. We can easily imagvae how 
materially such a change must 
operato on a crowded population, 
which haa ever been a great manu- 
facturing and exportuig community. 
As to the cotton manufacture of 
China, the only goods of that de- 
scription exported by the East In- 
dia Company are nankeens and a 
few cliintiWB. The lint which the 
former uf these has, natutaHy be- 
longs to the cotton of which it is 
made, and is not given by artificial 
means. As for the Chinese them- 
selves, about 9-lOths of their im- 
mense population are clothed in 
cotton. It is usually worn coloured, 
white being the dress worn during 
seasons of mousing, and on no 

In our next essay we shall biing 
down the history of the cotton ma- 
nufacture from its introduction into 
Europe, to onr own 
as we go along each 
improvement. 



ON THE SMELTING OF IRON ORE. 

» 8mi hdbre the Glugow Pbilnwpbicitl Societ;, hj Mr. J- B. Nilhih, EngiiKcr. 

[Communirated by the Amhor.J 



Mr. Phesidbnt,— This well- 
known R>«tal, on llie Hmelting the 
ore of which 1 mean to make a few 
•bBcrrationB, is decidedly of all 
f>MbBre tlw most iweful and the most 
intlispenHible to man, and is more 
^nerally and more abundantly diP- 
ifaaed throughout nature titan any 
'Other. Under a rariety of forms, 
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ly springs are im- 
it. It is present in 
a great many vegetable products, 
and is found in their ashes after 
'they are burnt. Very few fossils 
are free tirom it : and it is the prin- 
ciple on which their colours gener- 
*'ally depend. It is a constituent 
principle of the blood, and of sev- 
eral other animal fluids and solids. 

A considerable difl'erem-e of opin- 
'ion has prevailed among mineralo- 
gists with regard to the existence 

■ «f native iron, which, at any rate, 
a scarce. It has been found, how- 

> aver, in masses, in Siberia, and in 
the internal parts of America; and, 

1 Tery lately, a lai^e mats of native 
•iroD was found in Louisiana, which 

■ ianowin the museum at New York. 
►There can be no doubt, however, 
lAat these masses are of the same 
'nature with those which, it has 

■ been established on the most ample 
I'toid positive teslimouy, have fallen 
' from the atmosphere, in different 

> countries, at various times. Wiiat- 
• Bi^r, therefore, may have been the 
''ori^n of the meteoric iron, the 
I Biasses of Siberia and of America, 
' Aere is every reason to believe, had 
< the same origin. Native iron, in a 
I malleable state, has been likewise 

) aud to have been found imbedded 
SRXODf i but 



of this there still remains consider- 
able doubt. 

It is not very easy to say when 
t}ie first knowledge of iron was ob- 
tained, or what first led to it ; but 
it is not at all improbahk; that it 
arose from the discovery of some 
of these meteoric masses which had 
fallen from Uie atmosphere. The 
capability which the iron in these 
masses possess of being hammered 
into shape, may have fii'st led to 
a knowledge of the valuable proper- 
ties of that metal, whii-h has since 
become so important to mankind ; 
and which has tended tto much to 
the advancement of every useful 
and every elegant art. Trailition, 
which, however, lends but a feeble 
ray to light us in any attempt to 
penetrate the darkness which en- 
velopes our knowledge of reiDOte 
ages, has informed us that the dis- 
covery took plaoe accidentally in 
Greece, in consequence of the burn- 
ing of a wood ; and when we consi* 
der how accidentally the first know- 
ledge of many riiiogs the most im- 
portant to man has been obtained, 
this is certainly not improbahle — 
We know that iron ore la to be 
found on the surface of the earth ; 
and the intense heat created by 
the burning of a forest may have 
melted the ore, and left among the 
iishes portions of iron in a malleable 
state. It is equally probable, how- 
ever, that it may have lieen first 
obtained in the course of the ])ro- 
cess of making charuoal ; massea of 
iron ore intermixed with lime may 
bave been in the covering matter of 
the charcoal ; a portion of this may 
bave fallen among the ignited fuel; 
an increased current of air may 
have accidentally arisen, thereby 
a h^ MiftwiemJy ii 



and while the charcoal would be 
deatroyed, iron would be brought 
into existence. The aitnilarity of 
the substaoce thus obtained to me- 
teoric iron, would lead to the ok- 
periment of applyiag it Co similar 
purposes : nnd the benefitfi thus un- 
iatentionally obtained, would lead, 
with B view to beneficial results, to 
ti repetition of that process, which, 
when it first' accidentally OMurped, 
WM ooHBidered bh ■ odamity. 

If We are in the dark mth regsrd 
to the discovery of iron^ we are 
equally bo as to tbe furnaces at first 
used in ameltiDg it; and it would 
be ridiculons, as it is impossible, to 
Bay what tFM the form or shape at 
first used. Biit, if the oonjectures 
which haTC been advanced, be 
grounded in truth, we may pre- 
sume tbat a knowledfce of the air- 
bloomery furna[:e, which ia the earli- 
est we know of, may have thus 
arisen. It appears, indeed, for a 
long period, to have been the only 
form used: in Spain, and on the 
shores of the Mediterranean, it is 
still oaed, where Elba ore is fused 
tO'S considerable extent. Although 
there is reason to be certain that 
furnaces on this construction existed 
in' onr own country, nothing is 
known either of their plan or of 



creased temperature i 
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eminent African travellers, how- 
ever, gives us an account of those 
he saw in use in Africa : he de- 
scribes them as conical, of narrow 
limitBj small opening for admitting 
the air, and for allowing the com- 
bustible products to escape. 

The ore used in these furnaces 
required to he very rich in order to 
give beneficial results. The iron is 
produced by the deoxidation of the 
ore, which takes place by its being 
in contact with ignited charcoal; 
and till the metallic particles of 
iron begin to be separated, it 
must be kept as much as possible 
fVom tlfe ctmtact of air; and an in- 



when taken out, are combined mth 
its eanhy parts in a state of scoria, 
Bi<e then hammered into blooms, 
and afterwards they are reheated, 
and hammered into the diflerenc 
forma necessary for the purposes 
to irbich ihey are intended to be 
applied. 

This process would be attended 
with uncertainty, and from the 
changes of temperature and seasoity 
at times would not go on at all. — 
When it was necessary for the tem^ 
perature to be increased to unite the 
msEal into masses after deoxidationi 
the current of air mi^t fall off, and 
thus stop the process from going on. 
This would lead to some meana-of 
producing a. regular and increased 
current of air; and tbe first appli- 
cation of the bellows to this de- 
-eign, is a very important stepin the 
progress of ibiH art. It is probable 
that when firat used; they would 
only be applied in the second part 
of the process, in order to pro' 
diice the heat necessary to combine 
the metallic panicles into masses ; 
but time and experience would lead 
to the knowledge of the important 
advantages to be derived From tiM 
use of the bellows, though these 
must have been the result of labour 
and perseverance — the nursing pa- 
rents of improvement. 

The blast bloomery fizmace which 

side red aa a most important reri^- 
tion in the art of making iron ; mid 
as having been of inc^utsblei ad^- 
vantage to mankind. In the Rir.> 
blbomery, the ore being in contact 
with the charcoal was deprivtid of 
its oxygen, and aftt^warife, as we 
have stated, by tbe influence of an 
increased temperature, was ran in- 
to .ductile iron ; in the blasl-bloom- 
ery, however, tiot only was the ore 
deprived of its oxygen, but ti]r the 



iHuform and iocreaBed tempemture, 
occMJoned by the blast, the iron 
combined with the charcoal, wbich 
would produce fusibiiity, sod crude 
cast-iroD, DOW BO much improved 
■nd no iponderfully employed id the 
■ggrandiBemflut of onr couotry, 
Reuld be produced. Tbs soft and 
ductile iron produced by the atr- 
Uoomery, would, by ibis process, 
Asappear, and a Uuid metal irould 
he the result, perfectly differaot in 
ita properties from the other, and 
which would go to pieces under the 
hammer. Tliis result, bo diAerent 
bom what would at first be expec- 
tMl, would often have the efl'ect of 
Cftusing the bellows to be laid aside 
for a time, until chance, or some 
□Hire inteltigsnt smith than another, 
would find, in the course of frequent 
attempts to hammer this iron, that 
it in time got better. It would 
■oon occur, or be discovered, that 
direeting the blast down upon the 
surface of the metal while it was yot 
in the furnace, would have the same 
efiect, and would, therefore, shorten 
the method of obtaining the ductile 
instead of the cast iron. Thus a 
new foiTO of furnaces would be con- 
structed; and hence resulted tlie 
bhat-bloomery. 

The hlaBt'blooHiery furnaces in 
Ais country were either square or 
TOund, and from three tt) four feet 
$agh. Although the waste of ore 
tras not so great as in the air-bloom- 
'tsy, yet the bbist-bloomery was 
Toy imperfect, and there was still 
• very considerable waste. The 
iMBOunt of lliis may be estimated 
from the quantity of iron still re- 
Moining in the slags, foimd in thia 
country, and known hy the name of 
Koraao or Danish cinders, which 
were the product of blast -binomery 
fiiraaces ; these slags contained on 
an average 40 per cent, of iron, and 

siderable period as ores in the blast- 
of this coimtry. 



he next step in improvement 
in the art of making iron, was the 
hlast-fumace which is now in nse; 
and from which foundries, forges, 
and finery-furnaces must haiv re- 
sulted. Great benefits have arisen 
from the use of the blast-furnace; 
from the continued process of re- 
duction. It complete separation of 
the iron from the ore is effected, 
thus giving a greatly intreased 
quantity of iron in a far less time, 
and with less expense of fuel ; and 
by having received a greater doze 
of carbon, it becomes more flliidt 
falls below the blast, remains in the' 
bottom of the fuinece, whence M 
particular limes, it can be run into 
pig beds made in tlje sand. By 
this additional doze of carbon, how- 
ever, it would he found to be quite 
unfit for the hammer, or be made 
into blooms ; but as a particular di- 
rection of the blast, in the blasf- 
hloomery, was found to render the 
metal ductile, this principle could ba 
applied in the new mode of manu' 
faeturing iron. It would immedi- 
ately appear, that this operation' 
could be performed in another fur- 
nace, without having any connec- 
tion with the previous smelting. — 
This would lead to the erection of 
tbe finery-furnace, where tite crude 
iron goes thrimgb the process of 
decarboni nation, Irom which it is 
taken to the puddling-fumace, where 
this process is completed. 

It is not exactly known when 
the blast-furnaces were lii'st intro- 
duced into this country. No facts 
exist even in Dean Forest, the most 
ancient plac« for making iron in 
Britain, as to this: neither is it 
known whether it is a native inven- 
tion, or one imported from abroad. 

Ill James the First's reign, the 
iron trade is said to have been ex- 
tensive i however, it fell greatly to 
decay afterwards, owing to the want 
of wood. InQueenEhsabeth's reign 
it must have been very extenaire, 
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owing to the quantity of heavy or- 
duaoce then iu demaod. Tlie dis- 
aensioDB between the housps of 
York and Lani-Hster must have ten- 
dad to injure very much improre- 
mentB in adeuce, during the period 
they subsiBted. It is, however, 
Bupposed that the blast-furnace was 
used in the reign of Henry the Se- 
venth. The sites of iheraare found 
near small BtreaoiB, for the purpose, 
it would appear, of obtaining water 
power for the bellows. The scarcity 
of wood would lead their attention, 
□o doubt, to obtaioine; a substitute 
likely to supply its place ; and pit- 
coal would appear to be the only 
one. In the time of James the First, 
many patents were granted for malt- 
ing iron with pit-coal, but these at- 
tempts, it would appear, had failed. 
t)ther patents were granted in the 
reigu of Charles the Second, but it 
appears that it was not until about 
the year 1750 that pit-coal became a 
complete substitute for wood chai'. 
These attempts, no doubt, failed 
from the blast not being powerful 
enough ; this was overcome, how- 
ever, by the odvaiicement of science, 
and as hand bellows gave place to 
those driven by water, this in its 
turn gave way to the steam engine, 
that most powerful agent in the 
hands of man. 

Having thus traced the manufac- 
turing of iron from the period of 
traditional uucertaiDty, through tlie 
many stages it has gone, to the pre- 
sent day ; and having traced ila pro- 
gress from the making of ductile 
iron to the advanced state in which 
the art now is, I have more particu- 
larly to direct your attention to the 
subject of the present essay, which 
is as to some of the defects at pre- 
sent existing in the making of the 
pure carburet of iron. We must 
admit that, with all the skill which 
we possess, derived from experience 
and from scientilii: ruseavrh, and 
notwithstanding all the ndvanu^ces 



and knowledge we possess over our 
forefathers, we are still ignorant of 
the cause of many disadvantages 
and imperfections which anumber of I 

the most important of the arts labour 
under, and, consequently, we are un- 
able to make any attempt for their re- 
moval. Notwitbstandingthe pn^ess 
which has been made in the art of 
manufacturing iron, those ac^juainted 
with it, know there are still many 
imperfections to be remedied, and 
many disadvantages to be removed, 
could the cause of them be com- 
pletely ascertained. 

Long experience has shown, that 
furnaces for smelting of iron ore in- 
to pig-iron, produce, during the 
summer months, far less iron, and 
that of an inferior quality, in the 
same given time, with the eame 
power and an equal quantity of ore, 
than they do in the winter months. 
As to the cause of this, 1 have 
formed an opinion, you will observe, 
rather ditFerent from the one gene- 
rally entertained. 

It has been said In arise from 
sulphur in the air, iu the summer 
months ; and I, having been asked, 
if it was not possible to purify it, ...j 
as we do carburrotted hydrogen 
gas, was led, from this, rawe 
particularly to investigate tlie sub- 1 
jeci. I was soon, however, con- i 
vinced that this was not the cause ; 
and I think the real cause has never 
yet been pointed out. 

I need not explain to you how 
powerful an agent throughout na- 
ture oxygen is, nor need 1 mention 
how necessary it is to animal life, 
as well as to supporting combustion. 
These are nialtci's ivith which you 
are perfectly familiar. 

But what I have notv to suggest 
is, that the cause of the imperfec- 
tion Ihavementionetliu the smelting 
of iron ore, is the want of a due pro- 
portion of oxygen, in the air blown 
into the furnaces during the heat of 
months. It is quite 
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at wben the air is rarified 
Y tlie beat of sumnier, and this we 
r ID be thn cme, it cannot con- 
k the same quantity of oxygen 
ime volume ; and when we 
tonsider bow neceBsary oxygen is 
O perfect coDibuslion, it is iinpos- 
Ipbie, I should think, not to feel the 
ruth of whet 1 have stated. We 
1 know, diflt during the summer 
le.Dtbs. the firee in houses do not 
o intensely as in winter; now 
s dearly arises from the same 
cause — the want of oxygen ; and 
of counie the greater quantity of 
ozy^n which can he thrown in, 
the mora intense will he tlie heat 
of tbe fire or fiirnaces. From this 
it is evident that the greater volume 
of wr we can throw in, the better ; 
Eiecattse the greater will be the 
quantity of oxygen wliich it con- 
tains. This is confirmed by the 
expetiments made hy Mr- Roebuck. 
Bwny years ago, at Devon Iron- 
Woi^iB. He, from the resulls of 
his various experimentB, assumed it 
aa a principle, that a greater quan- 
tity of air thrown into the furnace, 
with less Telocity, was much better 
AaaaleHs quantity thrown in with 
greater velocity ; and, that every 
A!)^ else being equal, a greater 
qtWDtity of iron, and of belter qual- 
ityi would he obtained from the 
aaBie quantity and quality of ore, 
with a less cotisumption of fuel. — 
But it is only by actual experiment 
that the power, quantity, and velo- 
city, can be ascertained, which will 
^ve the maximum effect. 

A peraon in England has made a 
blowing-machine, iTor which he has 
received a patent, two of which are 
at work in this town. One at Mr. 
Edinglon's, Phu^nix Foundry, and 
tbe other at Mr. Dunn's, in John- 
Street. 

The patentee lias here, with ra- 
ther B rude kind of machine, avail- 
jed himself of Mr. Roebuck's 
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id principle ; whicb is, that it 



is more advantageous to throw in S 
greater quantity of air with less 
velocity, than a smaller quantity 
with greater velocity; and I believe 
the macbine, rude as it is, has given 
very satisfactory results, as to tbe 
quality of the iron, the speed of 
fusion, and tl)e savbg of fuel. 

Some of our iron tDnnufBcIurers, 
with the intention of trying tbe 
principle, widened tlie mouth of 
their blow-pipe, vrtlhout increasuig 
the size of the rest of tbe 
apparatus. This experiment, ae 
was to be expected, did not succeed, 
lierause. although by vridening the 
blow -pipe, the velocity was de- 
creased, no means were used for 
encreaaiiig the quantity of air. 

Although Mr. Itoebuck, when 
he lays down the principle above 
alluded to, does not bint at the 
cause of this, it is abundantly cleai 
that it arises from the additional 
quantity of oxygen, which is thiis 
supplied ; and it gives a strong ar- 
gument in favour of what I have 
slated as the cause of the difficulty 
of obtaining good pig-iron in any 
quantity during the summer. — 
However, in order clearly to esta- 
blish what I have said, I will now 
proceed to make a few calculations, 
to show, how, during the summer, 
the proportion of oxygen is awant- 
ing, which is so necessary to sup- 
port perfect combustion. Tbe air 
is an elastic fluid, which expands 
by heal and contracts by cold. Let 
us suppose, then, for example, a 
cylinder 7 feet in diameter with a 
stroke of 8 feet, making 13 strokes 
per minute. Then diameter 7* x 
.7854 = area of cylinder = 38.4846. 
Stroke 8 % 38.4846 =: cubic feet 
in each single struke = 307.8768. 
13 double, 26 single strokes per 
minnte x 307.8768 = cubic feet 
of air thrown into the furnaces per 
minute = 8004.776, making iron 
of a good quality in the winter 
loontli^,, i^heu,tl)^ ^ermometer is 
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at, say SS**. Now if, upon the 
other hand, we auppose the air, 
during the aummer montha to be at 
70", there will he an iacrease of 
volume as 448 -{- tiie temperature 
Pah.; and the proportion belweeo 
the air at this heat, and wlien at 
32" will be as 4+8 + 32": 448 + 
70, or as 480 : 518. This propor- 
tioD will be then aa 448 : 518 : : 
8004.776 ; 8638.487; and there- 
fwe, before the same quantity of 
Daymen can be thrown into the fur- 
naces during the aummer, there 
must be an increase of quantitj' of 
633.711 cubic feet of air per mi- 
nute; 38022.66 in one hour; and 
456271.92 cubic feet in twelve 
hours. £o that, unleBB this additional 
quantity be thrown into the furnaces, 
the aame quantity of oxygen will 
not be supplied ; and as the cylinder 
can throw no jjreaCer quantity into 
the furnaces at one aesaon than at 
soother, the losa of oxyKen, when 
the air is expanded by the beat of 
aummer, will be 91234.73 cubic 
feet in twelve hours. 



I think, therefore, from wliat has 
been stated, there is strong reason 
to believe that it is the want <rf a 
due quantity of oxygen during die 
summer months, which is the prin- 
ciple cause of furnaces during that 
time not producing iron equal either 
in quantity or quality to what they 
do in the winter montba. 

There is another cause, however, 
productive likewise of considerable 
injury, which arisea from the con- 
struction of the water vaulu* for 
equalizing the blast. The air dur- 
ing summer being of a higher tem- 
pei'atuTB than the water in the vault, 
absorbs a considerable portion of 
moisture from the water, which be- 
ing blown along with the air into 
the fumac«, tends to injure llie 
combustion. This waa fully eata- 
blished by experiments made at 
Clyde Iron Works, where, by ap- 
plying a cooling mixture to the 
blow-pipe, just before it enters the 
furnace, a constant stream of water 
was obtained from 1 
contained in the lur. 



MARK KIDD'S MODEL OF A 
Ik an early Number of our Maga- 
zine, we took occasion to call the 
attention of our readera to a very 
curious and interesting subject — a 
model of a 74i gun ship, conati'ucted 
ly a blind man. This singula)' dis- 
play of mechanical ingenuity is re- 
corded in No. XI. Vol. I. ; and to 
that, for the purpose of avoiding 
repetition, we beg at present to 
refer. At the time thai Number 
waa published, Mr. Kidd'a vessel 
was merely in progress ; but, within 
these few days, it baa been brought 
to a state of completion. As soon 
as wo heard of its being finished, 
we lost no time in going to see it 
—for who would be slack in going 
to survey the result of seven years' 
occasional labour, whether perform- 
ed by the blind or the seeing? The 



SEVENTY-FOUR GUN SHIP. 
object, whatever it be, that may 
have occupied the attention of any 
man during ao great a portion of 
his life as seven yeara, cannot but 
be worthy of some degree of notice; 
for, if it should not always be an 
indication of taste or of ingenuity, 
it must at least be a proof of pa- 
tience and perseverance; and, for 
either great menial or manual a- 
chievemenls, the latter are often 
not leas requisite than the former. 
We went, therefcire,to Mr. Kidd's, 
Dot merely to see and to wonder, 
but also to receive an important 
lesson. A more interesting display 
of human genius we have never had 
the fortune to witness; and we felt, 
on the occasion, emotions of awe 
and respect, auch as we remember 
to have felt the first time we heard 



ibose, .to iivhem natiue had ilfioied 

tbs powetH of liiaritig, attempt to 

Ktkulete words. Wfaat mecnani- 

ntent, of tuiy kiud, oa 

I'ihe part of a blind man, could fail 

> excite a<l miration in the breast 

f ihe feeling and conteinplatii'e ? 

jliat admiration muat be doubly 

tense. When the achievement, un- 

r CQoaiJeratioD, is a model of a 

(i gun sbip, seguMy liiailt, com- 

elf >ngKe<I, well proportioned, 

I -Bollting Kuperflnous, and yet 

' It in notiiing; that uaually pet' 

a SD ordinary vessel. How 

. Xidi acquired )ii9 uctiu'ate 

Htwledgsofnaral architecture, and 

rw, wlien ^t kniiivledge was ao- 

laired, he Isamed to apply it to 

Kctieal purposes, we eannut pre- 

ibd to say; but we bare bad the 

i satisfactory evidence, that 

y thing connected with the ship 

1 question, except the painting) 

_.IH executed by himself. His sci- 

Btific -skill is abundantly displayed 

rilwifacility <with whiuh he gives 

e, and tells tlie use, of every 

f a man is ever to be proud 

f haviiu succeeded in an ardnons 

ipdertahing — of having overcome 

~' otlties which to most would 

I onsunnoun table — of having, 

leooe and peraeveranee, ao- 

)}t])shed what almost none would 

e had the courage to attempt — 

f^n tnay Mr. Kidd contemplate, 

■"■'i feelings of complacency and 

ntuUtion, this miniature of 

k Sunder, as it at present ties, 

tt'lf feadyto be launched upon the 

spreading ocean, to hurl destruction 

against some haughty and daring 

foe. 

Now that Mr. Kidd has got his 
seven years' task completed, be 
wishes to turn it to some pecuniary 
adrant^e. How this is to be best 
accomplished, is to him a subject of 
much importance. We have given 
ii w oiu advioet and we hope it will 
not be n^lected, that he should 



take a loom, in Bome cnnveoient 

part of the town, and exiiibil it as a 
curioeity. After having gratified his 

the purpose of exliibition. After a 
few exhibition:! of this kind, we 
have no doubt but some private 
gentleman will be ready to pur- 
chase it as an ornament for his lobby, 
or some society, as a curiosity lo 
deposit in a niuseutn. ShouU 
Mr. Kidd follow our advice, whichi 
trom his circumstancos and ailuatiou 
in life, no feelings of delicacy need 
prevent, we are sure he will meet 
with the encouragement which his 
genius deEterics. Many times, we 
cat) assure our readers, is a shilUag 
or a sixpence expended to procura 
the sight of a much more trifling 
object. Were our country not as 
distinguished by her parsimony to 
the living as by ber prodigality to 
the dead, we are certain Mr. Xidd'a 
appeal to public sympathy would 
not be in vain. But, even m things 
are, we are confident bis merits 
will be duly appreciated and duly 
rewarded. To a country like ours, 
whose wealth and prosperity ds' 
pend mainly upon the results of 
mechanical ingenuity, and whose 
very existence, as a nation, depends 
perhaps upon her naval power, what 
can be an object of greater interest 
tlian model of a 74^ gun ship, 
made by aman enticely blind? To 
the man of senubility, who benwls 
tlie hard fete of genius languisfaing 
in obscurity, and deplores the many 
difficulties against which it is gene- 
i-ally doomed to slru^le, we deem 
it unnecessary to say a word upon 
this subject. To the philosopher, 
who contemplates the resources of 
nature in compensating the defici' 
eiency of one organ by the superior 
activity of another, the best appeal 
that can be made is, simply to state 
the fact, that a vessel in miniature, 
with all her appendagee, has been 
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constructed by the hand of a blind 

If any thing we have advanced 
on thU uubjei^t prore beneficial to 
Mr. Kidd, we shall have the plea- 



sure of thinlfing that he is not the 
first individual to whose modest 
DieritB wc have attracted public 
attention. 



OBSERVATIONS ON MH. SAUL'S IMPROVED WINDOW. 



To the Edilo 
ffiDW Mechani 



I of tbc 
t' aiAot 



Gentlemen,— lu No. I,X. Vol. III. 
of your Magazine, j-bu have pven a 
drawing and description o( an elegant 
ihap fWint, ^m n d^i^n by u Mr. ShuI, 
»( Lancaster, together ivith a gliding 
abutter, that sinks Into tbe ground out- 
aide the mndoiv, and asvea the troudle 
of taking dawn or putting up a great 
oumbel' of dlviaiona of a ahntter in the 
old way. We art curtainly obliged to 
Mr. SauL ibr his ooiDinunicatiaa ; bnt, 



Improved shop fronts, and ontaide slM- 

large pullles, and cuunterpolaed, 'have 
been used, and put np by them, at least 
twenty-five years ago, aud are to he seen 
in those huildings foot of Candlerigg- 
Street, and Candlerigg- Court, built by 
them, and in many other places of this 
great city. The introduction of shop 
fronts, entirely of east-iron, by Meun. 
Carswell, baa given rise to ni«oy useful 
and elegant inipraveniGnts in shape, stair.- 
eases, and other buildings. , , . 

. I am, CuNTLEUEN, yours, &c 

J. P. 



MR. FULTON AND MB. HENRY BELL. 

Hudson, 3d Ocloher. 1B07. Mr. Bell 
uyi— "in 1B11 1 built the Comet,"— 



Gewtiemev, — Having observed, in 
No. LVIII. Vol JI. of the Glasgow 
' MecluuHes' Magazine, an extract from 
the Fifth Report of the House of Com- 
mons on the subject of Steam Naviga- 
tiun, 1 should he glad if you, or any of 
your CoiTespondents, could Inform me 
of what country Mr. Fulton was a na- 
tive? I find that, In Chapman's Pic- 
ture of Glasgow for IB20, Mr. Fulton 
is called B A^orfA Anericaa : but, in the 
Quarterly Review, if 1 am not mucli 
mistaketi, as 1 speak only from nfcollec- 
lion, Mr. Fulton is staled to be a nofi'ra 
of Glaipaw. 1 do not remember the 
Number of the QuarMrlr, but it will be 
found in the Index to. it. It la very 
probable Mr. Henry Bell eould answer 



tiuaq 



It is 



1 eoMainly v 
steam boat in Gnat Britgjn. Mr. Bell 
" gave the first model la Mr. Fulton, 
auU went over to America to aaaist him 
in establishing tbem." Mr. Bell must 
bave gone over before 1807. The merit 
of eonstmcting steam boata is eertainlf 
due to Mr. Bell — or rather of bringing 
them into effective use — as Mr. Symli^. 
ton, in 181)1, tried tbe power of a steam 
boat on the Forth and Oyde Canal. 
But Mr. Bell must, I believe, be conii- 
dered as the " father of the steam hAt." 
Any llgtit that can be tbrown on these 
subjects will probably gratify a number 
of your readers, and, among olbers, a 
ainoerewell-w' " 



It Magai; 



NOTICES TO CORRESPONDENTS. 



ttondini Mr. W»ri™ tat denjed he bmd evor nay Intmlion of comomeing > Cki«7ar Nnhinieil 
^name La be [luerled in the Edlnbuigb Abnanselc ' ' ' . 
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THE GLASGOW 

DESCRIPTION OF A STEAM ENGINE, INTENDED TO GIVE 
MOTION TO WATER-WHEELS, IN PLACES WHERE THERE 
IS NO FALL. AND BliT A VERY SMALL STREAM OR SPRING. 
Bv John Nancabrow.' 



A, (Figure 1,) the receiver, which 
may be made either of wood or 



C, the penstock or cistern. 

D, the water-wheel, 

E, the boiler, which may bu 
either iron or copper. 

F, the hot well for supplying the 
boiler with water. 

G, G, two cielema under the 
lefrel of the water, in which the 
email bores B, B, and the con- 
denier ai-e contained. 

H, H, H, the Biirfkce of the water 

with which the Hteam-engine and 

the water-wheal are supplied, 

a, a, the steam-pipe, through 

' which the steam is conveyed from 

[ the boiler to the receiver. 

i, the frediup-pipe, for aupply- 
' ing the holler with hot water. 

c, c, c, c, c, tlie condensing ap- 
paratus. 

rf, d, the pipe which conveys the 
hot wafer from the condenser to the 
hot welU 

e, e, i, valves for admitting and 
excluding the water. 

f, f, the injection-pipe, and ff the 
injection-cock. 

h, the condenser. 

It does not appear necessary to 
say any thing here on the manner 
in wliich this machine performs its 
operations without manual asaist- 
ance, as the method of opening the 
cocks, by which the steam is ad- 
mitted into the receiver, and con- 
densed, has been already well 
doBciibed by several writers. . But 
it will be necessary to remark, that 



the receiver, penstock, and all the 
pipes, must be previously filled be- 
fore any water can be delivered on 
the wheel ; and when the Bteatn in 
the boiler has acquired a sufficient 
strength, the valve at i is opened, 
and the steam immediately rushes 
from the boiler at E into the re- 
ceiver A ; the water descends 
through the tubes A and B, and 
ascends through the valve k, and the 
other pipe or tube B, into the pen- 
stock C. This part of the open^ 
tion being performed, and the valva 
z shut, that at I is suddenly opened, 
through which the steam rushea 
down the condensing^ pipe c, and in 
its passage meets wilh ajet of cold^ 
watei trom the injection-cock g, by 
ivhicli it is condensed. A vacuum 
being made by this meaus iu the re- 



is drive 



up I. 



it a second time through the valvei 
e, e, by the pressure of the external 
air, when the steam-valve at t ii 
again opened, and the operation re- 
peated for any length of time tbe 
machine is required to work. 

There are many advantage! 
which a steam-engine on this con- 
struction possesses beyond any 
thing of tbe kind hitherto invented; 
a few of which I shall beg leave to 
enumerate. 

1. It is subject to little or no 
friction. 

2. It may be erected at a smaQ 
expense when compared with any 
other sort of steam-engine. 

3. It has every advantage which 
may be attributed to Boulton and 
Wall's engines, by condensing out 
of the receiver, either in the pen- 
stock or at the level of 1 



* FiDin tbe TnnuctiDiis of the Americin Philoeophical SodeEj. 
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4. Another very great adranUge 
ii^ that tbe water in the upper part 
of the pipn adjoining the receivM 
•cqutren a heat, by ita being in fre- 
quent contact with the Bteam, very 
nearlf equal to tliat of boiliitg 
water; hence the receiver i« always 
kept uniFbrmly hot, ga in the case 
of Boullon and WattH enginee. 

■5. A very small stream of water 
is sufficient to supply this engine, 
(eren where there ia no fall,) for 
idt ibe waUr raised by it is re- 
turned into the reservoir H, H, H. 

Trom the foregoing reasons it 
uunifeslly appears, thai no kind of 



which i 






AN IMPROVED DRAWBACK 
improved Drawback 

;k for house-doors, &c. In 
duap w«Bther, it is well known 
that the air drawing tlirough the 
locll rusts the head or bevel of the 
bolt, by whifh mean^ it n-quires 
gnftt force to shut tlie door, and 
ficcauofis a disagreeable noise, be- 
ndea ibahing the building. Owing 
to iJie difficulty thence arising in 
alMttii^ the door on tbe latch, 
koaees are often exposed to rob- 
hetj by the door being left unlatch- 
ed, when it is supposed to be fitst. 
In this improved lock, llieae incon- 
▼anienCeH are removed, as it allows 
th6 boh to shoot into the staple 
ttncnediately when the door closes, 
bnt not before; and the reliever 
works so very easy, that the door 
ii mkda fast with one twenty-fourth 
pvl nf the force required with locks 
npaA ibe '■" 



■team-engine is so well adapted to 
give rotatory motion to machinery 
of every kind as this. Its form is 
simple, and the materials of which 
it is composed are cheap i the 
power is more than equal to any 
other machine of the kind, because 
there is no deduction to be made 
for Iriction, except ( 
turning the cocks, 

Its great utility is therefore evi- 
dent in supplying water for every 
kind of work performed by a water- 
wheel, such as grist-mills, saw-mills, 
blasl-fumaces, foi^s, Stc. 

LOCK FOR HOUSE-DOOaS. 
Dexcriptiim. 

Fig. 2. A, is the new iron 
latch here affixed to an old com- 
mon drawback house louk. 

B, an iron pin at one end of the 
latch, on ivhicn pin it ii moveable. 

C, a projecting part of tbe latch, 
which, when tlie common spring 
boll D of the lock is drawn back, 
in the usual manner, is forced into 
the nick od its higher part at E, by 
tile spring F, underueath the latch. 

The bolt D then remains within 
the lock, until, on closing the door, 
the reliever, G, gently presses on 
the lock-boK, fixed in the common 
way on the door cheek ; which 
pressure draws the projecting part 
(J out of the nirh E, and permits 
tbe end of the bolt D, by the force 
of lite spring G, to slide into the 
kick-box, and fasten the door. 



ARISING FROM THE OSE OF 



EN, — The following ob- 
n the loss of poM'er oe- 
caaioned by the use of a crank, lead 
to a result different from any that I 



have seen; which, therefore, how- 
ever ohviouM they appear to myself, 
I offer with some liesitntlon. as I 
have not attempted to confirm them 
by experiment. 

Let a crank, in its revolution, 
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(ieHcribe the circle A, C, L, (we Sg. 
7,) and let ihe coDDecdng dm) more 
in H vertical line ; it is obviouB, 
when the crank ie in the position 
C, that the whole power is exerted 
Is turning the machinery ; but in 
any other position thp power is ap- 
plied at a mechanical disadvantage, 
and in the vertical points, A ftnd 
B, no power is communicated. In 
determining the Insa of power, for 
the sake of simplicity, an infinite 
number of cranVs may be supposed 
to act around the circumference 
A, C, B : and it is obvious that, 
while the friction and atmospheric 
resistance are the same, there will 
be exactly the same loss of power, 
whatever be the number of cranks, 
prorided the motion lie uniform in 
every case. But the same result 
will evidently be obtained, if, in- 
stead of cranks, a number of equal 
weishtH be attached at every point 
in the arc A, C, B, eiertinp; a power 
equal to the crsnks. Now, the 
effect produced by any one of tliese 
weights, acting at any point P, is 
proportional to P, K, its distance 
from the verticul line A, B; and 
hence the eftect produced by all 
the weights wilt be the same as if 
they acted in the point G, the cenlre 
of gravity of the arc A, C, B. But 
if they acted at C, instead of G, the 

their effect would he increased in 
the ratio of O. G, to O. C. Now, 
O, G, is about two-thirds of O, C ; 
hence the whole power employed is 
to the eflicient power as 3 to 2, or 
about one-lhird of die power is ren- 
dered inpifpctive by emplojdng a 

When only one frank is used, 
there is annttier ohvious disadvan- 
tage nti«nding ii — the irregidarity 
of the motion. This irregularity 
occasions a farlher loss of power, 
as evfiry mnchine must have a cer- 
tain determinate motion to produr«< 
the greari*! effert ; and, theraforr. 



any insularity of motion must 
cause a diminution of eflfect. When 
a fly-wheel is employed to produce 
a more uniform motion, power is 
also lost in overcoming the friction 
and resistance of the fly. The mo- 
mentuDi which the fly-wheel loees 
by resistance and fi'iction must he 
again restored to it by the machin- 
ery, when the crank is acting in its 
most farourable position. 

If the power could constantly be 
communicated at the point C, the 
effect would be increased one-half. 
The following contrivance appears 
to accomplish this object : — 

A, B, C, and D, E, F, are two 
semicircular arcs, whose centres lye 
in the axis of the wheel E, D, P, 
fig. 3, and are both provided with 
the same number of teeth. In Gg. 
4, another view is given, perpendi- 
cular to die former. In fig. 5, L, B, 
is a lever, and 0, T, the point ahont 
which it moves. A, C, and D, F, 
are two circular arcs, having their 
centres in T, and of the same length 
with the Bomicirculnr area C, T, K, 
H, G, F, and are also (limited 
with the same number of t«elh. 
When the machine is in the posi- 
tion represented in fig. 5, and the 
wheel K, T, C, moves in the direc- 
tion K, T, the interior teeth K, T, C, 
act upon the teeth A, B, C ; and, 
after a half revolution of the wheel, 
the machine will be in the position 
shown in fig. 6. The interior teeth 
having now passed the teeth A', B*, 
C, the exterior Keth A', C, D', 
will now act upon the teeth of the 
larger arc D', E', P; and, after 
another half revolution of the wheel, 
tlie machine will have regained its 
former positioo in fig. 5. The same 
motion will continue during the 
successive revolutions of the wheel. 
Tf the lever be supposed to act, the 
ill take place. 



Sin. 



'then 



ed at C, and F, — points 
of centres T, O, F,— no 



n the line 
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lust; aud aiuce, by the iwn«triiciion, 
O, F, _ H, G, F, _ D. F. __ T, E. 
(TK, c; T, K, - aTT; - 'ITB, 
the motion will be unifortH. 

It aiipeaiv, from wbw was stated 
berure, when a crank in eraiiloyeJ 
in twmnunimtin^ molion rram a 
whed to a lever, that the raotioTi in 
'■^fplar: there ia also abntit one- 
ihird of the poii-er employcit lost. 
, By employing a fly-u-lieul, or ative- 
' nl lenn, the former defect may be 
rem«Iie<l, but the bitter still eriMs. 
By ibe abore metho'l, hotli ihwn 



defeuta are remedied ; Uie wiiule 
power employed is effective, and « 
perfeft uniformity of motion is ob- 
tained. There ia still a loss, how- 
ever, from friction and the nomen- 
tiun of tile lever, but these are also 
common to the ciank. 

Thia contrivance occurred to me 
more than two years ago, and 1 ani 
ignorant if any such method boa 
yet beeu proposed. 

I am, Gbntlbmbn, yours, he. 



OH POPULAH 
Ths moot distinrltve mark of the 
p«»«il age, and that whioh will 
point It out to after agea above evea 
rfie ^tenduur of its literature, and 
the woudera of its adeuiitic <li»i;o- 
reries, is that lliirst for knowledge 
which pervBiIes the working claBses 
of the people, anil the entliu»ia.'<m 
with which the rich and the wealthy 
lend their aid in enabliiiic tbem tu 
Utiaiy their praise- worthy desire. 
Not many years ago, tlie great ma- 
jority of ibe people were utterly 
reguxlieas of any thing more than 
merely the ruilimenis of education. 
"Hiere were no doubt exfeptiona, 
Kreat auj glorious exceptions, to 
tlua ; but take the people of Great 
Britain altogether, there n<?emed 
▼ny little desire ninoiig them to 
acquire any other kjiouledge. On 
the other hand, there seemed a 
deure on the part of the wealthy 
Hid tlie learned to prevent (heir 
ever acquiring knowledge, or even 
a desire for it; and men, otherwise 
good and valuable members of so- 
ciety, resisted, with all their talent 
and ioflueaoe, any attempt to iu- 
Btiuct or improve ibe poorer por- 
timi of tbeir brethren. Timet), how- 
ever, have mo^t happily changed. 



EDUCATION.' 

A noble deaire pervades the breasts 
of tbe poorest of oar citizens to ac- 
quire useful knowledge; and a 
praise-worthy Hpirit is every where 
abroad among those whom provi- 
dence has been pleased lo btesa 
with a greater portion of wealth, 
to Eud them in their honest desire. 
We are extremely happy to see 
this pamphlet of Mr. Brougham's 
(which was originally publiabed in 
tbe pages of tbe Edinbui^b Review) 
now given to the world separately. 
Tbe wisdom and philanthropy 
which its views exhibit, tbe power- 
ful manner in which it advocates 
the cause of popular education, and 
the excellence of the many plana it 
developes and explains for the fur- 
therance of thia great object, entitle 
it to be universally read ; and great 
as is the circulation of the Edin- 
burgh Review, it is much too limit- 
ed for such a pamphlet aa tlie pre- 
sent. We sincerely trust that it 
will not lie uninSuential, bnt that 
it will have the effect of persuadrng 
numbers of the working clasaea to 
join tbeir brethren in their attempts 
to obtain the greatest of all hu- 
man blessings — knowledge and in- 
id that it \ ■■' 



» 
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many rich men to co-operate wit^ 
tboee who are already lending their 
steajly support to the promotion of 
eo QHefal an obji^ct. . 

The example of such a man aa 
Mr. Brougham must be of incal' 
cutable beaefil to the design ; for 
what call more eiciCe any man to 
lend his aseistance, thaw seeing one 
80 l&med aa he Jabouriug in the 
cause. Mr. Brougluuu lias probably 
the mo«t powerful mind of any wan 
now alive. At the bar he is de- 
cidedly without a rival ; and in the 
senate-houHe, who can stand before 
the thunder of hia voice or the 
lightning of his eye? Mr, Scarlet, 
with all his legal teaming, is hut 
BB a cliikl in the liands of Mr. 
Brougham, when they are opposed 
lo each other in one of the courts ; 
and exquisitely keen and rapid as 
are the shafts of Mr. Canning's wit, 
and brilliant aa are the flashes and 
corruscations of his genius, they are 
perfei'lly powerless in their effects 
on Mr. Brougham. Mr. Canning 
is decidedly a man of genius, and 
hifl eloquence must always please 
and delight his bearers ; but Mr. 
Brongham, whether he pleases or 
not, must always convince — alwsya 
overcome. If there ever was a 
man who possessed the greatest 
of all the qualifications an orator 
can posaesB — power, irresistible, 
overwhelming power — it is Mr. 
Brougham : and although as a lawyer 
and statesman, an orator anil a phi- 
losopher, bis name will descend to 
posterity, one of the brightest gems 
\a the diadem which an after people 
will place on his head will undoubt- 
edly arise from the efforts he has 
unremittingly made to promote 
popular education. 

It is quite iJnpossibte that in our 
limited pages we can enter into a 
complete analysis of the whole of 
this excellent pamphlet ; we must 
content ourselves with b few ex- 
traciS) with enforcing a few of the 



topics it embraces, and with eariN 
estly recommending to our readen 
the perusal of the pamphlet il«elf, 
a thing they wiH be more likely to 
do when we inform tliem, that it is 
published for behoof of the London 
Mechanics' Institution. What be 
advances in the following extract, la 
surely deserving of attention from 
every one; and we know t)ot)itng 
which will prove of more advantage 
to the cause of popular education, 
than tlie publication of good popu- 
lar treatises on different subfecU 
connected with science and the arts, 
such as he proposes. The idea of a 
society audi as he mentions for the 
promotion of tiiis purpose is praise- 
worthy, and it is much to be hoped 
that the design of forming it will 
not be allowed lo fall to the ground. 

" In tlie Ihirdpiatr, (he rayi,) It is e*l- 
dentthntaswanloflime iireveots tbe oper. 
stive tluan from pursuing a ifBtemmtio 
coarmoreduenEian in all iUdetB<li,aiiiare 
■umnisry nnd coiii|Kndiaoa method of 

The inajurltf must be uinlent with never 
^JDg bvyond a certain point, and with 
reaching that point by tbe moit expedi- 
tiouB roole, A few, tho» initiated in 
tbe truths of scieDce. will m doebt push 
tbeirattaininenti much farther; and for 
tbeae the ivarks in catuman tue will 
suffice ; but for the muUitude IE will be 
moat easentlal that works should be pre- 
pared adapted lo their rircurartauces. — 
Thus, in teaching tbem geometry. It ie 
not necesiarf lo go tbrough the whole 
steps uf that beautiful lyaietn, by wfaiob 
the most general and reiunle truths are 
coanei:Ced with the Teiv simple definl- 
tionn and axioms ; enough will he uccom- 
plished, if they are made to perceive Ibe 
nature of geometrical investigation, aiHl 
learn Ihe leading properilee of figure. 
In like manner, they may be taught the 
doctrines of merfaanics with a much 
more ilender prevlaus knowledge both of 
geometry and algebra, ihui the common 

poee in the reader. Hen 
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Iks, tfoAdaoUy dear, tad yet miffi. 
clcntly .eompendioot, to exemplify the 
metliod of reMoninf employed in that 
Kienee, and to imptrt an accurate knoir- 
lodge of the moet naefiil fundamental 
propoaitioiM, with their application to 
p wwttoal pnrpoiea; and treatises upon 
Natoral Philosophy, whieh may teach 
the great prindplei of physics, and their 
pFB^ical application, to readers who have 
bat a general knowledge of mathematics, 
or who are even wholly ignorant of the 
seieiiee heyond the eommon rules of ar- 
Ithmetlo. Nor let it be supposed, that 
tba timo thus bestowed is given merely 
to instroet the people in the rudiments 
of philosophy, though this would of it- 
aelf be an olijeot sufficiently brilliant to 
allnre tiie noblest ambition ; for what 
higiier adilevement- did the most 8ul>- 
lime phUoeophy ever aspire after, than 
to elevato the Tiewa and refine the ohar- 
aoter of the great mass of mankind — at 
least in later times, when science no 
kmger looks down as of old upon the 
mnltlCnde, sapercilious, and deeming 
that grsat spirits alone perish not with 
the body ? But if extending the bounds 
of sdenoe Itself be the grand aim of all 
phlloao p hers in all ages, they indirectly, 
bat sareiy, accomplish this ol^ect, who 
enable thousands to speculate and ex- 
perimeot lor one to whom the path of 
investigation is now open. It is not 
neeessary that all who are taught, or 
evon any large proportion, should go 
beyond the rudiments; but whoever 
fiids within himself a desire and an apti- 
tude to proceed farther, will press for- 
ward; and the chances of discovery, 
both In the arts and in science itself, 
win be thos indefinitely multiplied. In- 
dead, those discoveries immediately con- 
neetad with experiment and observation, 
are OMiot likely to be made by men, whoee 
lives being spent in the midst of mecha- 
nical operations, are at the same time in- 
atmeted in the general principles upon 
whlefa thes^ depend, and trained betimes 
to habits orapeoulatlon. He who shall 
prepare a treatise simply and concisely 
uilblding the doctrines of Algebra, Ge- 
ometry, and Mechanics, and adding ex- 
amples caleolated to strike the imagina- 
tion« of their connection with other 
branehes of knowledge, and with the 
arts of common life, may fairly daim a 
large share in that rich harvest of dis- 
eoTery and invention which most be 
reaped liy the thousands of ingenious and 
aeClve men, thos enabled to bend their 



fiieulties towards oljeolB at once nsefol 
and sublime. 

" Although much may be done by the 
exertions of individuals, it is manifest 
that a great deal more may be eifiected 
by the labours of a bddy, in farthering 
this important measure. Hie suljeet 
has lor some time past been under con- 
sideration, and I am not without hopes 
of seeing formed a Society for promoting 
the composition, publication, and distri- 
bution of cheap and useful works. To 
qualify persons for becoming efficient 
members of this association, or co-<^r- 
atlng with it all over the country, nei- 
ther splendid taloits, nor profound learn- 
ing, nor great wealth are required. 
Though such gifts, in their amplest mea- 
sure, would not be thrown away upon 
so important a design, they are by no 
means indispensable to its success. A 
well-informed man of good sense, filled 
with the resolution to obtain for the 
great body of his fellow-creatures, that 
high improvement which both their un- 
derstandings and their morals are by 
nature fitted to receive, may labour in 
this good work, either In the central in- 
stitution, or in some remote district, with 
the certainty of success. If he have only 
that blessing of leisure for the sake of 
which riches are chiefly to be coveted. 
Such a one, however averse by taste or 
habit to the turmoil of public affairs, or 
the more ordinary strifes of the world, 
may in all quiet and innocence enjoy 
the noblest gratification of which the 
most aspiring nature is susceptible ; he 
may influence by his single exertions 
the character and the fortunes of a whole 
generation, and thus wield a power to 
be envied even by vulgar ambition for 
the extent of its dominion — to be cher- 
ished by virtue itself for the unalloyed 
blessings it bestows." 

Although it was only what was to 
be expected, it is gratifying to per- 
ceive that Mr. Brougham so fully 
appreciates the advantages to be 
derived from leaving the people 
the entire management of their own 
institutions, where institutions are 
formed for the instruction of me- 
chanics ; and that the funds neces- 
sary for their support, must, in the 
main, be derived from their own 
savings. We cannot avoid quoting 
his opinions on this subject, and re- 
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peniaa] of tlioae good intentioned 
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iraprDTement of the mind being thii ob- 
jva, thoae only will ever take an actiye 

vBDoetDeal in Imoivledge, and of the ge- 
neral inilractiDna of tbe claaa to wbich 
tfaey belong. Indeed thei'e Beema no 
better meana of securing the continued 
ntUntlon of the DirertDra, than placing 
lbs direction in the hands of ihoae who 
are alone Interested in the proeperity of 
the concern. Neltber la there any fear 
that the luggeatloaa of persiMia in a high- 
er itatloD. and of more ample Informa. 
tlon, may not be duly attended to. Gra- 
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advice from those ivho render (Jiem a>- 
aiatance. But If tbe latter keep the 
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niiiMgtwmftit antirely \m their own banda, 
tkey floforoe the appeal to gratitade hy 
aomething very like control; and they 
hurt the character of thoae whom they 
would lerre. For this reason, as well 
■■ fiir promoting more effectually and 
.generally the establishment of these in- 
■titutians, it is of the last importance 
that the yearly expense should be reduc- 
ed to such a sum as can be wholly rais- 
ed by the students. What they receive 
in money from their superiors will then 
ba given onoe for all at the outset ; what 
they leoaive from time to time in good 
eoooselt and in teaching, either by lec- 
tures or publications, shows much real 
kindness, confers a great benefit, and 
ensnrea a grateful return, without bring- 
ing into action any of those feelings 
■like painful and injurious, which arise 
from the assumption of authority 
graooded on the mere differences of rank 
and wealth." 

Tlie admirable plan of self-in- 
stnictiiig institutions, first commenc- 
ed at the Glasgow Gas Work, Mr. 
Brougham has likewise brought into 
notice in this pamphlet; and we 
Imve little doubt that it will come 
into very general use. Indeed it is 
impoasible to conceive any plan 
more capable of being generally 
adopted, and at the same time of 
being more efficient and useful than 
this one : and it gives us no little 
pleasure to be able to say, that the 
promulgation which the plan has 
already received by Mr. Banna- 
tyne's excellent letter in our pages, 
addressed to the masters of public 
worics, is likely to promote its ffen- 
eral adoption throughout the whole 
of this neighbourhood, and that the 
plan is also spreading into England 
and Ireland. Persons deputed by 
the workmen at Mr. Dun's different 
works, Mr. Duncan's printing office, 
Mr. Todd's mills, from public works 
at Pollokshaws, and many other 
places, have made application at the 
gas works for copies of their regula- 
tions to be used in commencing insti- 
tutions of the same kind at these seve- 
ral works. A letter has been received 



from Wigan in Lancashire, request- 
ing a copy of the regulations to be 
sent there for the mformation of 
those commencing an institution in 
that town on the same principles, 
to which, however, the mechanics 
belonging to all the public works in 
the town are to be admitted. A 
copy of the regulations, and a list of 
the books originally forming the 
library of the gas work, has been 
sent to Ireland ; and we have our- 
selves received another letter with 
the same request from Cork.— 
Heaven grant that this excellent 

Elan may find its way into that un- 
appy country: how much real 
good, both moral and political, 
may it not do? From its extreme 
cheapness, as well as its efficacy, 
no pkm is equal to it for the edu- 
cation of the working classes, espe- 
cially in Ireland. We sincerely 
trust that proprietors of large manu- 
factories, and gentlemen residing in 
the neighbourhood of country vil- 
lages, will see the advantages in 
every point of view, arising to man- 
kind from the scientific instruction 
and intellectual improvement of the 
working classes in their employ- 
ment or in their neighbourhood; 
and that as the best mode of as- 
sisting them in this, they will see 
the advantage of promoting, as far 
as in their power, the admirable 
plan of Self-instructing Mechan- 
ics* Institutions. When these shall 
have become general, as we doubt 
not they will soon be, Glasgow 
may well be proud, that as she gave 
the first example to the world of a 
professor lecturing to mechanics, 
so she gave the first example of 
mechanics meeting for mutual in- 
struction, and for the improvement 
of one another. 

As connected with this, and as being 
in itself not uninteresting, we have 
obtained, from one of the workmen 
at the gas work, a copy of a lecture 
on the Atmosphere, delivered by 
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him to bis fellow'laltourers in the and thui praclically to illuatrale the 
work. It is useful, to slioiv some- effects wiiich auch a. morle of in' 

thing of how this plan is CAiried od, atruclion is likely to produce. 

A LECTURE ON THE ATMOSPHERE. 



I 



Tub aimogphere iti that clear trans- 
parent fluid which aurrounda the 
globe of our earth, to an unknown 
beieht; and which is carried along 
with it round the sun, in its annual 
motion, and which is likewise car- 
ried round in its diiimal motion 
upon itH own axis. It is colourlem, 
which has been proved by Sausure 
by eiperimenls made by him with 
bis Cyanometer, at a variety of dif- 
ferent heights above the surface of 
the earth. This instrument consists 
of a circular band of paper, divided 
into 6fty-one parts, each of which 
ia painted with a difterent shade of 
blue — beginning with the deepest 
blue mixed with black, to the light- 
est mixed with while. By this in- 
atniment Sausure found, that the 
colour of the sky always corres- 
ponded with a deeper shade of blue, 
according to the height the observer 
waa placed above the suriace of the 
eanh: and he thence concluded, 
that at a certain height the blue 
will dirappear alto^iether, and the 
sky appear black — that is, it will at 
a c«rtaiu height reflect no light at 
all. From these observations, it 
WIS perfectly evident that the at- 
mospliere itself is colourless. Its 
colour becomes lighter in propor- 
tion to the vapour mixed with it, 
and it is evidently the vapour which 
is mixed with it which colours the 
atmosphere. 

The properties of atmospheric 
air may lie divided into two classes, 
namely, mechanical and chemical. 
The mechanical properties are gra- 
vitation, expanniun, and contraction. 
It, like all other fluids, presses upon 
the surface of l)odies in all direo* 
tions; and upon each square inch 



there is a pressure equal to abont 
fifteen pounds. To illustrate the 
nature and extent of the pressure 
of the atmosphere, I will lake thta 
small cylin<lrical receiver, which M 
about an inch and a half in diame- 
ter, with a Htop-cock attached to 
the end of it, and screw it upon the 
plate of the air-pump. Having done 
this, let me now exhaust the ur 
from the cyhnder, and you willpMV 
ceive 1 have taken away the inter' 
nal pressure. Let us now shut the 
stop -cock, unscrew the cyliud^ 
and immerse the end of it in this 
bason of water. You now perceive 
that when I open the stop-cock, the 
water rushes in to fill the apace 
which the air previously occupied. 
This is occasioned by the gravita- 
tion or pressure of the atmosphere 
upon the surface of the water. It 
is upon this principle that the com- 
mon lifting pump works J for the 
valves working in the barrel, ex- 
hausts the air, and the water risea 
into the pump to occupy its place : 
the valves then retain it after it 
enters the pnmp, anil by this merais 
a continued stream is obtained. 

The other mechanical properties 
of air is its power of expansion and 
cimtraction. It is expanded by heat, 
and contracted by cold, To prove 
this, let us take this amall bladder, 
which is not (as you see) above half 
full of air, and hold it over thin 
charcoal lire in the chaffer. The 
air, you perceive, immediately be- 
gins to expand and lill the bladder; 
and, if ! continued holding it for 
any length of time, the air would 
expand so much as soon to buret 
the bladder. But I shall lay it aside 
here, md you will then observ e that 




MECHANICS' MAGAZINE, 



its former 
Hizc The air whicli is diachari^ed 
M a chininejr-top appears to be a 
great deal more than wliui could 
mater «t the door and windows when 
they we idl shut : tlie reason of this 
is, tbe air which enlers the room is 
cold, Wid by the heat of the fire it 
ia expanded, and occupies, as you 
B«w in the instance of the l>la<hler, 
t greater apace ; conBequently, the 
" harge miiat he more, in appear- 
1, than what enters in. If, again, 
{take the bladder, which has con- 
o its former size, luid place 
; under die receiver of the air- 
, sud then exhaust the air 
Mm ibe receiver, by doing so 1 
e sway the external pressure ot 
air hum the bladder. The air 
[vitbin it, therefore, immediately 
i^W^ns to expand, and to extend 
llie bladder as ivhen formerly we 
baated it over tlie chsfhng dish. 
lUs eiMWR that tlie air at the sur- 
face of the earth is compressed by 
the weit^t of the incumbent atoios- 
pfaere. It ia evident, from this, then, 
that the Higher we go above the 
■urface of ilie earth the air will 
be found the tighter. This has been 
fidly proven hy ihiiae who have 
aanended to tbe tops of high inoun- 
nias, and in balloons ; for, by taking 
a baraineter with them, they were 
eoabled to measure the height they 
went above the surface of the earth. 
You know that it is by the pressure 
oftbeair that the barometer works; 
for the mercury in the Uilie ia com- 
preaoed and expanded by tJie differ' 
eat weights of tlie column of air 
which presses upon ic These facts 
are necessary to be known by every 
peraoD, but especially by those itlio 
begin to try experiments, fur they 
will be ready to form wrong ideas, 
or in tlanger of breaking vessels, 
if they have no knowledge of the 
expansion and contracUoa of the 

The ebemical properties of air 



are those of supporting combustion 
and respiration. The nature, or 
cause of combuntiun, was not 
known until Doctor Priestley and 
Sclieele discovered air to be a com- 
pound consisting of oiygen and ni- 
Irt^n ; and ihat oxygen alone was 
the supporter of combustion, while 



or cause of combustion. He said 
that when a combustible body was 
raised to n high temperature, the 
oxygen which is in the atmosphere 
combines with the combustible mat- 
ter, and light and heat are evolved. 
I can show you ibii by a very 
simple experiment. I hokl this 
candle above the glass of thai ar- 
gand burner, at a certain distance 
from the flame. The wick, which 
is combustible matter, will be 
raised to a high temperature, com- 
bustion will immediately com- 
mence, and light and heat will be 
evolved. If, upon the other band, 
I place this candle upon the shelf 
of the pneumatic trough, which is, 
you see, filled with water, and in- 
vert over it this bell glass full of 
air, the candle will immediately go 
out, for the quantity of oxygen 
which is in this small portion of ur 
is soon exhausted, and what re- 
mains now is nitrogen, which is no 
supporter of combustiou. 

In respiration it is the oxygen 
which is taken up far the suppint 
of the animal economy, which I can 
likewise easily illustrate to you.. — 
Let us take this jar filled witli wa- 
ter and invert it upon the shelf of 
the trough, and then (ill it with air 
from the lungs. Upon inlToducing 
a lighted match into it, you see it 
immediately goes out, thus showing 
tliat the oxygen is gone. Air which 
has been deprived of its oxygen hy 
combustion, cannot be breathed. — 
There are many instances of people 
shutting lliemselves up in a close 
room at night, and going to bed, 



tied, J 



leaving a atruug fitv buruing in the 
room. The fire booh <]eprivea the 
air ctinWneil in the room of its oxy- 
gen, and as no fresti supply can get 
in, the perfioDB asleep then corne to 
breathe the nitrogen, and by this 
means are found dead in their beds 
in the uoniing. 



I hare now expluned to you, and 
shown by a set of simple experi- 
ment8 the different propertiea of 
tbe atmosphere ; and as our time 
is now gone, I shall conclude for 
the present with tlie hope th&I 1 
sball yet hare an oppurtunitjr of 
enlai^ng on this subject before you. 



LITHOGRAPHY (Cont 

Havinu in a former No. giren a 
short history of this art, we shall 
DOW proceed to give a 

Description of the Materials used 
in it, and the mode ofyreparijig 



The Stones, and the manner in 
which they are prepared to re- 
edve the Drawings. 

The stone most used in England 
is found at Corsten, near Bath. It 
is one of the white lias beds, but 
not BO fine in grain, nor xo close in 
texture, as the German stone, 
and, therefore, far inferior. But 
it is good for transfers, and does 
tolerably well for ink drairings or 
writings. Another stooe is also 
used, found near Stony Stratford ; 
but it b of a brownish grey tint, 
and too dark in colour to show the 
effect of the drawing with sufficient 
clearness. All calcareous stones 
can be used in lithography ; because 
they will all imbibe grease and 
moisture, but those are best adapted 
to it which are very compact, of a 
fine eijual grain, and free from veins, 
or imbedded fossils or crystals. 

The stones first used were ob- 
tained from the quarries of Solen- 
hofeii, near Pappenheim, in Bavaria, 
and none have ever been obtained 
to equal them. In France, stones 
have been found near Chatcauroux, 
of a similar colour to these, and 
even harder, and of a finer grain ; 
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J of a softer 



but full of large spots 
nature. 

In order to sustain the pressure 
used in taking impressions, a stone, 
13 inches square, must be 1^ inches 
thick; and the lliickoeas must in- 
'itli the Biz(> of the stoae. 



The! 



e first s 






e then ground smouth 
and level by rubbing two of them, 
face lu face, with water and sand. 
They must be very carefully ex- 
amined with a straight edge, to as- 
certain that they are perfectly lerel 
in all directions. This applies only 
to the side which is afterwards to 
receive the drawing, as the natural 
division of the stone is suffidently 
true for the back. 

When the stones have been tlius 
ground perfectly level, they are well 
washed, to free them from any of 
the coarser grains of sand which 
may have been used in smootluug 
them ; and they are then placed on 
a board over a trough, and again 
they are rubbud face to bee with 
sand and water, though the sand 
now used must be of a much finer 
texture thao the sand previously 
used. Tlie greatest care must be 
taken to have the sand sufficiently 
fine; and, for this purpose, it must 
be sifted through a small close sieve, 
as a singlit grain of sand, of a coaiscr 
texture than the real, ivill scratch 
the stone, and these scratcbee will 
afterwards all appear in the impres- 
sions taken froui the stone. When 
the atones have been rendered suf- 
ficiently fine, and their grain aufli- 
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cieiitly smooth, they must then he 
carefuny washed, and then wiped 
dry with a clean soft cloth. This is 
the pkin adopted to prepare the 
stones for chalk drawings ; hut, to 
prepare them for ink drawings or 
mitings, the following method is 
the hest: After the process just 
described has heen gone through, 
the Rtones are well 'washed, to get 
rid of the sand, and they are then 
rubbed two together, face to face, 
with powdered pumice-stone and 
water. After they are made per- 
fectly smooth, they are again washed 
and wiped dry, and are then sepa- 
rately polished with a large piece 
of pumice-stone. 

In order to clean the Stones after 
they haw heen fully used. 

Sand is strewed over the surface, 
and it is sprinkled with water, and 
rubbed with another stone, until 
the writing or drawing upon it has 
completely disappeared. It must 
then be washed with aquafortis, di- 
luted in 20 times its bulk of water; 
and the stone is then prepared for 
a new drawing or writing by being 
rubbed with fine sand or pumice- 
stone, as before. The longer draw- 
ings remain on stones, the deeper 
the ink or the chalk penetrates into 
their substance, and consequently 
the more of the stone must be 
ground away to remove them ; this 
is also more necessary with ink 
drawings than with chalk ones, be- 
canse ink penetrates much deeper 
into the stone than chalk. 

The stones being thus prepared, 
it is necessary now to enter upon 
tibe substances which are used for 
drawing or writing upon them. 
These are 

Lithographic Ink^ or Chalk. 

A great many different receipts 
have heen given for making litho- 
graphic ink, and out of these we 
shall give the best. Two kinds of 



ink are necessary — that for writing 
on the stones, and that for making 
transfers. The best composition 
which we have seen for ink for 
writing is thr* following : 

Composition of Lithographic Ink 
for Drawing on the Stone. 

Two ounces of the tallow of can- 
dles ; two ounces virgin wax ; two 
ounces shell lac ; two ounces com- 
mon soap, and of lamp black neariy 
about a twentieth part of the whole. 
These materials must be prepared 
in an iron sauce-pan having a cover. 
The wax and tallow are first put in, 
and are heated till they take fire : 
while they are burning, the soap is 
thrown in, in separate pieces, one 
at a time, care being taken that 
one be melted before another is 
thrown in. When the whole soap 
has been added, the composition 
must be allowed to bum until it 
has lost about a third of its quan- 
tity. After this the shell lac is 
added ; and, as soon as it is melted, 
the flame must be extinguished. 

After being allowed to cool, it 
should now dissolve, (though it will 
do so but slowly,) by rubbing it in 
warm water. The lamp black, 
which must be of the finest quality, 
is now to be mixed with it, which 
is done while it is melted over a 
slow fire, adding small portions of 
the black at a time, and stirring 
them well together. When the ink 
is made, and cold, its fracture should 
have the appearance of Indian ink, 
though in its substance it is softer. 
After being completely melted and 
mixed with the black, it should be 
run on a marble slab, and a Keaw 
weight placed above it, in order to 
press it. 

After very careful management, 
the ink will be sometimes found 
defective ; this, however, must pro- 
ceed from something being wrong 
with the ingredients, or the manner 
of their preparation; but, as it is 
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impiMsihle to fire vent ifnperfertiom, 
it will liB as well lo mention a few 
of UiOAe whith most commonly oc- 
cur, with tie remedies to be used 



iHt. The ink will, at times, be 
founil insoliilile. The proper re- 
medy, in this esse, is to add more 
soap, in the same manner it was first 
added. Although the ingredients 
are to be melted over a lire, in 
order to have the additional bobji 
mixed with them, they muH not be 
allowed to take fire, as was the case 
when the soap wb« at Grat a<lded. 

2d. It is rameiimes too soft, and 
■ttaches itself to the fingers. When 
this happen*, it mast again be put 
into the sHuce-paii, anil burned till 
it gets to a proper consistence. 

Sd. We find a defect of almof^t 
all inks to be, that, some time aller 
dissolving them in water, they be- 
come thick anil slimy, and require 
a continual addition of water before 
we are enabled to draw with it. 
This is solely owing to its not being 
ntflicienlly burnt ; and of course the 
only remedy is, as in the former 
esse, to bum it more. 

4th. If the ink is not compact, 
bal full of bubbles, it has been cast 
too hot on the marble slab. It must 
therefore be re-nielled, east again 
when it i<i less hot, and a heavier 
weight must be placed upon it, 

5th. On other occaaions the ink 
will be found to have no tenacity, 
and seem to be composed of scorias. 
When this is the case, it has been 
either too much burnt, or contains 
too much black ; in either case, add 
equal portions of wax and soap, 
and melt it again over a slow fire. 

The only other ink we have 
mentioned as being necessary in 
lithoBTaphic drawing or printing, is 

I,Ji for nrnkiag Tram/erfi. 
This ink is compoaed of the t^ 



eame materials as the ink for writ- 
ing or drawing; but they must be 
less burned. It will thus tte softer, 
and it must also be afterwards melt- 
ed and mixed with a little more 
wax and thick varnish, such m 
those we shall mention wlien we 
come to speak of the printing iak. 

Lilliographic Chalk. 
Besides the inks, we have already 
mentioned that clialka are used (or 
drawing. Good lithographic chalk 
ought to have all the qualities of a 
good drawing crayon. It should be 
even in texture, and should carry a 
good point. The best proportions 
for its composition are the follawiiig: 
an ounce and a half of common 
soap ; tallow two ounces \ virgin wax 
two and a half ounces; shell lac 
one ounce. The rest of the procew 
is the same as in making the ink. 
Leas black should be mined with 
the chalk than with the ink, its only 
use being tu colour the drawing 
that the artist may see the lines he 
traces. When the whole is well 
mixed it should be poured into a 
mould, and very strongly pressed 
to prevent any bubbles which would 
make the texture irregular. 

Now ihat we have described th« 
preparation of the stone, and of the 
inks and clialk necessary for draw- 
ing, we muse next proceed to no- 
tice the 

Mode of Drawing. 
Previous to drawing or writing, the 
stone must be well wiped with a 
clean dry rioth. The ink is rubbed 
with warm water like Indian ink, 
and must be used on the polithed 
stone, while the cimlk which would 
not hokl upon it, must be used on 
the ground stone. A gradation of 
tints in drawing with the ink, can 
easily be atuined by merely vary- 
ing tho ihicknexs of the line, and 
the clistance at wliich they are 
plnied apai't ; fur the line traced by 
the ink being sound and unbroken 
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throqgboiit, rooeiyee the printing 
aU over. 

It is thus plain that no advantage 
can be obtained by diluting the ink 
for the purpose of varying the tinti 
of the lines ; and the great object of 
the artist ought therefore to be, to 
have his ink of the proper consis- 
tency which will stand best through- 
out the process of printing. A 
consistency a little stronger than 
oommon writing ink will be suffici- 
ent for this purpose. 

When the chalk is to be used, 
the ground stone must be cleaned of 
all dust, and it is then drawn upon 
with the chalk in the same manner 
as crayons are used on paper. It 
is proper that the strength of the 
tint which is wished should be given 
at once, as the surface of the stone 
is altered by receiving the chalk, 
and it will not receive new lines 
equally well; and the strength of 
the tint will be regulated by the 
pressure of the hand. Nothing but 



practice ever gives the n e c es s ar y 
command of the material, which 
undoubtedly does not work quite 
like the common crayon, there be- 
ing great difficulty in keeping a 
good point. There is likewise con- 
siderable trouble in obtaining the 
finer tints sound in the impression ; 
and in order to obtain the lighter 
tints properly, it will be necessary 
to put the chalk in a rest, as the 
metal port-crayon is too heavy to 
draw them, even although there is 
no pressure of the hand used. Se- 
veral pieces of chalk should be pre- 
pared to use in suc-cession, as the 
warmth of the hand softens it. It 
is useful to cut the chalk to the 
form of a wedge ralher than a point, 
as it is less likely to bend in that 
form. Small portions sometimes 
break off during the drawing, these 
must be carefully removed with a 
brush. 

fTo be continued. J 



BARKER'S MILL. 



To the Editors of the 
Glasgow Mechanics' Magazine. 

0£NTL£M£K,-rIii pfigeiSd, oo Bark- 
er** MiU, it ought to have been stated 
that vrhen fKction and atmoepbeTic reeia- 
taBce are removed, the vektoity will in- 
OTMse indefliutely, uotwithstanding the 
inertia of the machine, aa thia inertia 
wJUoni^.prevent the ratiAof the increaae 
of the vetocity iron being very gf eat, aU 



thoogh the velocity would still be con- 
tinually increasing, and that the velocity 
would become uniform only when the 
friction and resistance become equal to 
the pressure of the water. 

The above remarlcs apply to the ma- 
chine only when it is supposed to do 
no work. 



A. B. 



DoUar, Idth FMk 1895. 



MISCELLANIES. 



The Detection of Arsenic as a Poison* 
— I>r. Robert Christison has performed a 
most acceptable service to the profession, by 
pablisbing, in a late Edinburgh Medical 
■JoamaK ^ result of an ehboraSe course of 
experiments, establishing simple and unerr- 
ing tetts, by which one quarter of a grain 
of arsenic dissolved in 8,000 parts of eidkur 
broth, tea, or co£Eee, with cream and sugar, 
porter, port- wine, &c., and taken into the 
stomach, and there mixed with the animal 
ilaidB^ may be detectecl. A stream of sul- 



phurated hydrogen gas thrown up through 
the suspected matter, previously diluted and 
prepared according to directions which he 
gives, and with which, doubtless, every 
iff4>Hir!iLt man will soqaaint himself is the 
agMit by which this effective separation of 
the arsenic is performed ; the {Nwcipiteted 
matter is then dried, black flux added, and 
as wuch of the mixture- inserted into a gUss 
tube, closed at its lower end, but open at 
top, about three inches long and one-fourth 
to one-eighth inch diameter, as will fill it 
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LITHOGRAPHY.— CContinuaJ Trom page 6S, Val. HI.) 



In oiir two former tulicles on this 
art, tve gave a history of it, a 
descriplion of the Btones and inks 
used in it, and the manner of pre- 
paring them : and we no w proceed to 
describe the presa and rollers used, 
with the manner of printing. Tbgt 
giTnn in the engraving is certainly 
the beet we liare ei-er eecn, alihougli 
there are different fomib in use. 

I'lg. 1. Is ft side elevation of the 
press, with the scraper partly do rni. 

2. A cross section through the 

3. A horizontal plan of the up- 
per part. 

4. Detail of the manner in which 
the ^ciBper is held down daring the 
impression. 

5. End elevation of the presa. 

6. To explain the manner in 
which the centre of motion of the 
Bcraper is raised and lowered. 

The press consists of a strong 
frame, having on the upper pitrt a 
plattsn, Oi lied, a, to receive the 
stone, and which is moved along 
grooves Jn the upper part of the 
fi'anie hy means of a star-wheel, b, 
to the axle of which is fixed a cy- 
linder, c. On this cylinder the 
straps, d, d, are gathered, which 
work over the pulleys, e, fixed to 
the bed. 

When the stone in placed on the 
bed, and ready for the impression, 
the friaket, or cover, f, of the bed, 
is brought down from the position 
marked by the dotted outline iit fig. 
1, and shut over the alone, as shown 
in the same figure. This cover 
consists of a strong piece of calf's 
skin, etreteheil by screws with nuts 
and hooks, which cah;h hold of an 
iron rod sewed along one end of 
the skin. The other end of it \a 
fixed to ihe opposite end of the 
frame. (See Gg. 3.) The cover ia 
fixed to the bed by hinges, g, which 
can be screwed at diS«%nt heights. 



according to the thicknesa of tha 
etooes. When the cover is opened, 
it rests against the frame, h, nhi^ 
can be adjusted to different heights. 
(See figB. 1 and 5.) 

The cross piece, i, having tha 
scrs^er, k, fixed in it, is now brought, 
down, and the catches, I, lock bt ' 
the upper part of the piece, n, 
iog between tha grooved api 
m. This is shown mora in ( 
in fig. 4 1 the upper part, where 
catches lock, 



; and handle ' 
the scraper is to 

spring, o, keeps 
upright 1 



the c. 



(, /, l. 



o pull it out w 
be unlocked. 
it generally it 
be ready to holl 



WTien the scraper is locked dovnjl 
the printer sets his foot on the trea-' 
die, p, oi the lever, whidi pressMi 
the scraper with great power on Ae 
stone. The pressure is by a donble 
lever, having a connecting lod, f, 
which can be adjusted so aa to bring 
the upper arm, r, nearer to the 
treadle, when an increase of pre»- 
Bure is required, or a thinner slone 
is placed on the bed, which makes 
it necessary to bring the scraper 
lower down. The arm, r, passes 
through an 'vcaa frame on the slid- 
ing piece, n, and thus brings it doivn 
when the treadle ia depressed. The 
hook, s, holds down the treadle 
during the impression. 
■ The star-wheel, b, is now turned 
round, and by this motion the bed 
is drawn under the scraper, and llie 
impression is taken. The bed pasBen 
over a roller, t, which is placed wiib 
its centre directly under the scraper, 

Aa the stones are not always of 
the same thickness, the ecrapV', 
must be brought to different heiglitb 
Fig. 6, sliotva an adjusting scree 
for the purpose of regulating ibe 
end farthest from the catches, there 
being a sliding piece between tbe 
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gnwTed uprights, w, in which the 
centre is fixed, na which the cross 
piece, I, turns. The iron, v, fig. 2, 
stops the cross piece and scraper 
fivm Uling back. 

When the beil has been drawn 
out, the printer releases the treadle, 
wbich is raised up by the balance 
weight, w, and the scraper being 
Bidocked and thrown back, the bed 
it drawn to its first position by the 
wei^l, X. 

As the Bur^ce of the atone is 
aot sJways quite parallel to the bed, 
Saimple contrivance ban been adopt- 
ed to allow B self adjustment of the 
Mrmper, which ia allowed to turn 
OA Vie centre, and pressed down 
tHr s spring acting on epch end, but 
p&^ag if necessary at either. It 
ia ahown by the dotted lines in %. 
9. Tliescrew,)/, presses the scraper 
lower, or raises it, if required. 
The scrapers are made of beech 

■ wood. 

F The Roller, 

\ The roller for inking the draw- 
ing is of the form represented in 
the Hate, fi^. 7. The length may 
TBiy, hut it ought to be fuJ! four 
inches in diameter. It is covered 
wftb flannel, rolled tightly three or 
four times round, and nailed at the 
e&dB> It is then covered with a 
stretched calf-skin, fitting quite 
tight. The seam must be made 
neady with the boot -maker's clos' 
ing Btitch. The ends of the leather 
Are gathered with a string, and tied 
roipid the prmecting ends of the 
roller. Loose handles, A, A, made 
of thick leather, are put on these 
enda when it is used. The leather 
most be put on the roller with the 
rough aide outwards. 

Pririting Ink. 
The printing ink is coniposed as 
other printing inks are, of oil, var- 
nish, and very fine lamp-black, well 
miTcd together. To prepare the 



varnish, a asucepan ia about half 
filled with pure linseed oil, and 
heated over a fire, till it ignites 
from the flame of a piece of burn- 
ing paper. It should then be allow- 
ed to bum till it ia reduced to the 
degree required ; and if, during the 
operation, there appears danger of 
its boiling over, it must be imme- 
diately taken off the fire, and the 
cover, which ought to (It quite close 
on the saucepan, must he put on to 
extinguish the flame. Tliis is to 
prevent accidents ; and the opera- 
tar caanot be sufficiently cautioned 
against the danger attending the 
burning of the varnish, which ought 



with a boarded lloor, or indeed in 
any part of a house. Wet sacks 
are the best things to put out the 
flame in case of accident. 

Several inks must be prepared, 
diflering in the degree of viscidity, 
or thickness of the Tarnish Irani 

ich 
tity \ 

The longer the oil is burned, the 
thicker the varnish becomes. 

The thinnest varnish is burned 
till it has lost nearly one-fourih of 
its volume. 

The next till it is reduced one- 
thini. 

The thickest till it is reduced 
one-half. 

Tbeae directions are to be consi- 
dei'ed as very general ones; and the 
slate of the Tarnish is best judged 
of during the burning, by taking 
out some wiih a spoon, and letting 
a drop fall on a cold earthenware 
plate, and trying its degree of visci- 
dity with the finger. The thhinest 
sort should be Kke common honey, 
the other shonld draw out in strings, 
which will be longer aa the Tarnish 
is thicker. The thickest will ilraw 
out in strings two or three feet 
long. 

It is quite essential to have the 
oil pure, and the saucepan perfectly 
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clean, and to keep the vamish in 
clean close jara in a cool place. 

It IB best not to make the varnish 
long before it is wanted ; for if any 
(lecompoRition takes place in it, tlje 
dratcing will be spoiled by tbe print- 
ing ink. 

The black is mixed wilh the var- 
oifih on a grinding stone with n 
muller, in small successive quanti- 
ties ; care being taken that the first 
portion of black is equally mixeil 
with the Tarnish before a second is 
added. In the thickest inks thia 
requires considerable labour. 

By mixing the ramishes together, 
any degree of stiffness of the ink 
may be obtained ; and, by pullin)'' 
more or less black, its thickness ia 
regulated. 

The printer must alivays have 
by him several small pots, each con- 
tuning a different printing ink, to 
be used as occasion requires. A 
email quantity, not more than the 
size of a hazel-nut, should be used 
at a time, for it is desirable to 
charge the roller with as small & 
quantity as possible. It must be 
worked well on the colour table 
with the roller in all directions, that 
it may be equally distributed all 
over the roller. 

Ink drawings are generally prinC- 
ed with a stifTer ink than chetk 
drawings. 

Preparation of the Stone for 
Printing. 



sent to the Lithographic printer, 
OB whose knowledge of his art tbe 
success of the impressions entirely 
depends. The first procei» is to 
etch the drawing, as it is called. 
This is dona by placing tlie atone 
obliquely on one edge over a trough, 
and pouring over it very dilute nitric 
acid. It is poured on the upper 
part of tbe stone, and runs dotvn 
a/I over the euiiace. The stone ia 



then turned, and placed on the op- 
posite edge, and the etching water, 
being collected from the trough, is 
i^in poured over it in the same 
manner. The degree of strength, 
which is little more than one per 
cent, of acid, should be such as to 
produce a very alight effervescence; 
after the etching water has lain on 



the 



3 for a 



nd 



igth must vary according to the 
heat of the atmosphere, and the 
degree of fineness of the drawing. 
It is desirable to pass the etching 
water two or three times over the 
darkest parts of the drawing, as 
they require more etching than tbe 
lighter tints. Some stones also, and 
different chalks, require different 
degrees of strength of the acid, and. 
experience alone can guide the Li- 
thographer in his practice on thia 
point. Chalk drawings require 
weaker acid than the ink. 

The stone ia now carefully wash* 
ed, by pouring clean rain water 
over it, anil afterwards with gum- 
water; anil, when not too wet, the 
roller, charged with printing-ink, is 
rolled over it in both directions — 
sideways, and from top to bottom, 
till llie drawing takes the ink. It 
is then well covered over with a 
solution of gum-arabic in water, 
of about the consistency of op. 
This is allowed to dry, and pre- 
serves the drawing from any altera- 
tion, as the lines cannot spread, in 
consequence of the pores of the 
stone being filled with the gum. 
After the etching, it is desirable to 
leave the stone for a day, and beat 
not to leave it more than a week, 
before it is printed from. In some 
establishmeotsafewproofs are taken 
immediately after the drawing is 
etched, but it is better not to do so. 

The operation of the etching n 
quires great nicety, and must b 
done quickly. If the drawing ia 
etched too strongly, the fine tmta 
disappear ; y Voo werii., vUe ^rint- 
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ing ink mixes wilh the darker porta, 
Bud the drawing runs into biota. 
A soft stone requires weaker acid 
than ft hard one, if they are equally 
pure in quality. The differences 
m the composition of the stones also 
require differences in the strength 
of the etching water, so that no 
strict rules can be giren. 

The effect of the etching in, first, 
to take away the alkEdi mixed with 



the drawing chalk or ink, which 
would make the drawing liable to 
be affected by the water; and, se- 
condly, to make the stone refuse 
more decidedly to take any grease. 
The gum assista in this latter pur- 
pose, and is quite essential to the 
perfect preparation of the surface 
of the stone. 

[To be continued.) " 



ON THE STRENGTH OF CAST-IRON. 

CBneral Ohssrvaliana. 

We know no subject in Mechanics 4|uires yet to he done 



I proper 



I 
I 



more worthy of 
both from the engineer and the 
artisan, than the subject of the 
'Strength of materials; and yet we 
believe that there is none on which 
less attention is bestowed. When 
we consider how 
knowledge of this 
tageous to the strength and stabi- 
lity, and at the same time the 
beauty and elegance, not only of 
all out- public works, but of the 
bouses in which we live, and on 
the safety and convenience of which 
80 much of our comfort depends, 
we are quite astonished that it has 
not become a subject of the most 
particular and undivided atteniioii, 
It is unqueatj unable, that the ap- 
plication of scientific principles have 
already done much in advancing a 
knowledge of this branch of me- 
-chanics; and the improvements in 

■fully illustrate this. Architects now 
' know that strength does not depend 
on a lavish expenditure of materials, 
or of workmanship : and we are now 
as secure as we formerly were, not- 
withstanding that we have gained 
in economy and convenience hy re- 
ducing the thickness of the walls, 
reducing the breadth, and adding 
rather to the depth of the joists for 
flooring. Although, however, some- 
thing has be^n done ntill wucli re- 



spread the 
Knowledge of the strength of ma- 
terials, and of the loads which they 
will with safety bear ; for it is truly 
deplorable to find, and we find it 
every day, men using uticles as 
supports, or as parts of macliinery, 
without paying the least attention 
to the strain to wliich the materials 
they are using are subject«d, or are 
abletobear. We know tlial strength 
does not depend so much upon tlie 
mere mass of materials used, as in 
their skilful disposition, and the due 
proportion which one part bears to 
another; but we every day find 
persons acting as if in entire igno- 
rance of this, and the most distress- 
ing accidents occuiring trom heed- 
lessness and inattention to it. In 
all Mechanic Institutions, the sub- 
ject of the strength of materials 
ought to be a prominent subject in 
which the students should receive 
instruction ; and its investigation 
ought to form an important part of 
the Professor's duty. And this is the 
more necessary, because the man- 
ner in which the subject has been 
treated by the common mechanical 
writers, has in itself misled not a 
few piactical men who were anxi- 
ous to proceed upon sure giouud, 
and has given occasion for the sar- 
castic remark, " that the stability of 
a buildini^ i» iitveiaeVj y^q^wvvoqi^ 
to llie scteBte ot ^.VaWi&isr 
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The security and ecoDoiny de- 
rived from ibe use of ca;t-iroa for 
BuppDiting coosiderable weigbtg, 
pressures, or moTing forces, has 
caused it lately to be yary much 
used; and, indeed, it is likely soon 
almost entirely to supersede the use 
of vood fbr'mauy importaut pur- 
poses. Indeed, ao coaaiderable are 
die improTements which have arisen 
out of its use, that the period of 
ita general introduction haa been 
Teryjtistly ci>nsidered as forming a. 
new era in the history of machines. 
" All other improTements," it has 
been lemarked, " have been limit- 
ed, confined to particular machines ; 
but this having increased the strength 
and durability of every macbine, 
has improved the whole." 

Cast-iron is a valuable material, 
because it gives safety against tii'o ; 
it is not liable to sudden decay, nor 
19 it HOon destroyed by tear and 
weart and it can with ease lie mould- 
ed into the form of greatest strength, 
or that which is best adapted to our 
int«nded purpose. 

Every one has foreseen the dan- 
ger likely to arise fr^n the use of 
timber for supporting large build- 
ings, in the event of fire, or of de- 
esy, and east-iron has presented a 
valuable substitute, which they con- 
ceived not subject to the same de- 
fects. Uut it has too often unfor- 
tnnately happened, that where cast- 
iron has been used for protection 
i^nst these evils, the atiucture has 
failed from want of strength. This, 
however, has not been from any de- 
ficiency ia the material itnelf, but 
from want of experience and Itnow- 
ledge Ui the persons conducting the 
work. Some people imagine that 
a large piece of ii'on is possessed of 
almost infinite strength, and they 
liave likewise an exceedingly indis- 
tinct notion of pressure. They fix 
the dimensions of the most itnport- 
aot part of a structure by chance 
or caprice ; and, calculating the 



value of the materials they are using 
to the fraction of a penny, tboy very 
seldom calculate any thing abont 
the strength of the material, or the 
pressure to which it is to be aub" 
jected. 

But not only is it neceseu7 to 
calculate tjie resistance of any ma- 
terial to fracture, but it is neceeeary 
that we should do something more. 
For, besides that it is necessary any 
part of a machioe, or a building, 
should bear a certain stress without 
breaking, it is likewise necessary 
that they should maintain a certain 
form or position. No doubt, where 
the parts are short and bulky, it 
may do fery well to employ the 
rules for resistance to fracture, and 
make the parts strong enough to 
sustain four times the load, buTracfa 
cases rarely occur; and, wheN Iw^ 
pieces are loaded to one-fomth of 
their strength, we may expect much 
flexure, vibration, and instability. 

If a material of any kind be load- 
ed with more than a certun quan- 
tity, it loses the power of recover- 
ing its natural form, when the load 
is removed ; the arrangement of its 
participa undergoes a pemianent 
alteration ; and, if it supports the 
same load during a considerable 
time, the deflexion will increase, 
and the more io proportion as the 
load is above the elastic force of the 
mal«rial. 

It has been found, that while the 
elastic force, or power of restora- 
tion, remains perfect, the extenuon 
ia always directly proportional to 
the extending force, and that the 
deflexion does not increase after 
the load has been on for a few se- 
conds; but, when the strain exceeds 
the elastic force, the extension or 
deflexion becomes irregular, and 
increases with time. This was ob- 
served from coniddering the propor- 
tions for cannon, and the cormaon 
method of proving them. It ap- 
peared, from this, that tiring a cer- 
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Ihd Motn^M of times with the sams 
qnnDtity uf powditr, wonlJ burst b 
cannon when the strain is above die 
elastic force of the material, ttiougb 
tb« effect of the first charge might 
not be eensible. 

In the moving parts of machines, 
the strain should obvioiMly be under 
the elastic force of the material ; 
and every one mast feel satisfied 
that the meastire of the resistance 
of a material to flexure is the only 
proper measure of its resistance 
wheo it is to be applied in the con- 
fltructioD of buildiiigH, and that of 
its reeistaoce to permanent altera- 
tion when it is used for machines. 
The i^ightof the beam itself should 
dwavB be estimated, and added to 
die loed which it is to support, 
otherwise we will always run the 
risk of over- loading it. 

Soft grey c«st-iron has justly re- 
EHTed the preference over white 
(ast-iroD, because it is less liable to 
ErBCture by a blow or shock than 
tie otber. White cast-iron is less 
Mbject to be destroyed by rusting 
thm the grey kind ; and it is also 
lets soluble in acids : therefore it 
may be nsefully employed where 
hwdneas is necessary, and where 
itB brittlenegs is not a defect ; but 
it should never be chosen for bearing 
poiposes. In a recent fracture it 
Das a white and radiated appear- 
ance, indicating a crystBlline struc- 



tore. It is very bard and tnttW. 
Grey cast- iron has a dull granulated 
fractureof a grey colour; it is ranch 
softer and tougher than the white 
cast-iron. Between these kinds, 
however, there are many varieties 
of cast-iron, having varioaa shades 
of these qualities; those shonkl be 
esteemed the best which apptoach 
nearest to the grey cast-iron. The 
best and most certain test of the 
quality of a piece of cast-iron is to 
try the edge with a hammer: if the 
blow of a hammer make a slight 
impression, denoting some degree 
of malleebiUty, tlie iron is of a good 
quality, provided it be uniform ; if 
tragments 6y off, and no sensible 
indentation be mode, the iron will 
be hard and brittle. Great care 
should be taken to liave cast-iron 
of the proper quality, because iriien 
it fails it gives no warning of its 
approaching fracture, which is in- 
deed its cliief defect when employ- 
ed to support pressure. The parts 
of each casting should be kept as 
nearly the same bulk as possible, 
in order that they may all cool at 
the isame rate. Air bubbles should 
be very carefully prevenlad from 
getting into the castings ; and the 
more time there can be allowed for 
cooling the better, because the iron 
vrill be tougher than when rapidJy 
cooled ; slow coohng answers the 
same purpose a/ 



ESSAYS ON WEAVING. 

IL— THE HISTORY OF THE COTTON MANUFACTURE, PROM 
ITS INTRODUCTION INTO EUROPE, UNTIL THE APPLICA- 
TION OF MACHINERY TO SPINNING YARN, 
We now proceed to give some ac- passage to India by the Cape of 
Munt of the introduction and the Good Hope. The wealthy repub- 
fiogteaa of the cotton manufacture lies of that fertile country bad, un- 
b Etirope. It is not very clearly lil that discovery was made, been 
luawn where the manufacture of the medium through which the rest 
C0tt4Hi goods was first attempted in of Europe was supplied with the 
Europe; but it h said that it was produce and manufactures of India; 
in the commercial states of Italy, and from this it is supposed they 
even before the discovery of the had been led to attempt to imitate 
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the articles wbicli formed eo impor- 
tsnt B part of their merchandize, 
and troni tfae sale of whicb tbey 
deiived bo lai^ a profit. It is 
likewise said, that tile introduction 
of this art into Europe was much 
later than the diijcovery of the Cape 
of Good Hope ; and that the first 
attempts in it were made by the 
people in the low countries, in or- 
der to imitate the goods imported 
by the Dutch from their settlements 
in tliB east. But there is every 
reason to think that this last ac- 
couDt of the matter cannot be cor- 
rect; because Guicciardini, in 1560, 
ina very full list which lie gi res of the 
articles imported into, and exported 
from, Antwerp, then the greatest 
commercial mart in Europe, men- 
tions fustians and dimities among the 
manufactured articles imported from 
Milan, and cottons generally among 
those brought from Venice; while 
in the articles exported from Ant- 
werp, cotton cloths is not once men- 
tioned. Italy, therefore, at that time 
had a cotton manufocture, which, 
it is prabable, soon after made its 
way into the Netherlands; because 
we are well aware that it was 
brought from thence to this country 
by Protestant refugees, M the end of 
the sixteenth and very early in the 
seventeenth century. 

We know that this manufacture 
was carried on in England very 
early in the teveDteenth century ; 
for, in the Treasure of TraiBcs, pub- 
Ushed in 1641, it is said, that " The 
town of Manchester buys linen yarn 
from the Irish in great quantity, 
and, weaving it, riitums the same 
again in linen into Ireland to sell. 
Neither does her iiiduslry rest here; 
for they buy cotton wool in Lon- 
don, that comes from Cyprus and 
Sjoiyma, and work the same into 
fustians, vermilliona, and dimities, 
which they return to London, 
ivhere they are sold, and from 
thenct! not seldom are sent into 



such foreign parts, where the Grat 
material may he more easily h«d 
for that manufacture." 

These goods were woven chiefly 
about Bolton, and were purchassd 
there at the weekly market by Xhe 
Manchester dealers, who after- 
wards finished them, and sold then 
to their customers over tlie coimtiy. 

The weaver at this early period, 
and, indeed, lung afterwards, pro- 
vided his on'n warp, which was (tf 
linen yarn, and the cotton wool for 
his weft, buying them wherever be 
could best supply himself. He 
soon found that this caused a very 
unproGiable waste of time ; and, to 
remedy this, the Manchester puN 
chasers established agents, who pur- 
chased the raw material, and gave 
it to the weaver in exchange for the 
manufactured articles. 

It is quite impossible to enu- 
merate all the different manii&> 
tures which have been successively 
brought forward since the introduc- 
tion of this art ; but the fiiBtiaiu 
which were made at this early' 
period, were those denominated 
herring-bone, pillows for pocketi 
and outside wear, strong coEtOB 
ribs and barragon, broad raced linen, 
thickset and tufts, with whitened 
diaper, striped dimities, and jeans. 
At some distance of time there 
were added to these, cotton thick- 
sets, goods figured in the loom ; and 
at a still later date, cotton velvets, 
velveteens, and strong and &ncy 
cords. The pattern -cards, how- 
ever, of the principal houses in the 
trade, circulated from time to time 
through these kingdoms, and over 
the continents of Europe and A- 
merica, have exhibited specimens of 
nearly two thousand different kinds, 
comprehending in the assortment , 
every variety of taste and fancy. 

For the introduction and af^r 
improvement of many of these arti- 
cles, the country is indebted to the 
late John Wilsuu of Aimsworth. — , 
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cheater, and had early engaged id 
the inBDuracture of cucton velvets, 
which, by persevering- efforta, he 
succeeded in briiigieg U> the utmost 
degree of perfection. His improve- 
ment of the mode of dreaxing and 
finishing, and particularly of dyeing 
these goods, acquired to ibem eo 
great a character both in the home 
and foreign mai'ket, that they al- 
ways sold in preference to those of 
every other (uanofacturer. He 
cleared off tlie loose and uneven 
fibres from them 



then bumed 
apirita of wine, 
made use of hot 
beea first used 
carried on 
of Ci 



n^'ed them tvith 
Afterwards he 
rona, which had 
the manufacture 
the Manchester House 
Mr. Wila 



subsequent period, cleared the doth 
of the loose fibres, by drawing it 
rapidly over a cast iron cylinder, 
bested to redness. These several 
inventiona give us some idea of the 
manner in which improvements are 
introduced into our manufactures, 
when fortunately the efforts of welf- 
interest come to be directed by in- 
telligence and talent. 

About the year 1760, owing to 
die cheaper accent inodation and the 
lower Tate of men's wages, a con- 
nderahle share of the calico-print- 
ing business was transferred from 
London to Lancashire ; and the 
dimiDutioQ in price thence arising, 
had the effect of producing a 
greater demand for calicoes, which 
were then made of linen warp and 
cottoD weft, it having, until the 
introduction of Sir Richard Ark- 
wright's discovery, been found quite 
impracticable to spin cotton thread 
of aofficient strenglli for warp. 

It waa at this period that the 
Manchester dealers lirst began to 
introduce the practice of employing 
the weaver, and giving him the 
watp and the weft, and a fixed price 



for weaving them. He ; 
from the dealer a slated quantity 
of linen warp, and a proportional 
quantity of cotton wool, which he 
had to get spun into weft, and for 
weaving which he received a fixed 
price when he returned the web. — 
So faHt, however, was the weaving 
at this time outatriping the spin- 
ning, that the weaver often found 
himself obliged to pay more than 
he had been allowed by his employ- 
er for this part of the process. Yet 
he <lurBt not complain, lest his looms 
should have been left unemployed, 
by the refusal of the spinner to 
spin his yam. Had this state of 
things continued, the farther pro- 
gress of the art must have been 
stopped; but the discovery of a 
more productive mode of spinnii^ 
became absolutely necaasaiy. 

It has been said, that the yam 
produced at this time in England 
by the one thread wheel, the only 
spinning machine then known, did 
not exceed in quantity what 50,000 
spindlcH of our present machinery 
can yield. To have reared and 
trained hands sufficient to have 
doubled this quantity, had it been 
possible, must have been the work of 
a length of time, and still the amount 
of tlie manufacture would have 
been insignificant. A change in 
the system, therefore, had become 
indispensible, and we find that dif- 
ferent ingenious persons had now 
b^ian to apply themselves to the 
invention of some mode of spinniiu; 
more productive than that wliic£ 
bad been hitherto adopted. 

In Scotland, tlie cloth manu&c- 
ture of any kind made little pro- 
gress until after the Union, for 
we find that in 1668 the Scots 
exported liuen yam to England, ~ 
which they would not have been 
very likely to do at tlie time, had 
the manufacture at that time met 
with much encourageraeut. But 
after the period we have alluded to, 
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it was grefttly promoted liy the (aa- 
terin^ care of the Boenl of Tma- 
teea, which wea eHtablJsbed by 
charter in Edinburgh in the year 
17ST, for protecting' and eiicour- 
BgiBg the Scotch manufactiiniB and 
fisheries. The ^eater part of t)ie 
gooda luannfactared in Scotland, 
howevar, trere Doade of iinea yam, 
tiU about 1759, whana branch of the 
ailk trade from Spitalfieldii, London, 
was establtcihed in Paisley, where 
it was brought to euch perfection, 
especially in the more light and 
fanciful kinds, that in a short time 
Paisley silks not only ri railed those 



of the south, but bad a preference 
in all the markets in Europe; and [ 

thus laid the foundation for that «s- 
tensive knowledge of fancy weav- 
ing for which the tradesmen of 
Paisley hare since become so fa- 
moaa, and which is now ipreaii 
over the West of Scotland. In our 
next essay, we shall give the his- 
tory of the progress and preient 
state of the spinning of cotton by 
machinery, that invention, which, 
next to the steam engine, has been 
of snch wonderful advantage to the 
wealth and prosperity of the conn- 



try. 



ON BRONZING BRASS GOODS. 



The fint thing to be attended to 
in diis art is the preparation of tlie 
bronze to be used. Many receipts 
have been given for preparing these, 
but the two following we think de- 
cidedly the cheapest and the best 
we have seen. 

Receipt Jbr making Greeu Sronze, 
Take one quart of strong vine- 
ftl green; 



L 



copperas; and about three ounces 
of green oats, if these can be pro- 
cured ; although, if they cannot, the 
preparation will succeed perfectly 
well without tliem. Dissolve the 
different salts and gums in small 
portions of the vinegar ; then mix 
the whole in a strong earthen ves- 
sel, adding the berries and the oats, 
over a gentle fire; bring the com- 
pound to boil- Then allow it to 
coot, and filter it through a flannel 
bag, when the bronze will be fit for 

Receipt for making Bronze com- 

monhf vsed by Brasg-foui»der/i. 

Take one Engtiah pint of etrong 



for 



■k previous to vsmg 
Brimxe, 

Is either by filing, turning, rubbing 
witi] sand-paper, or dipping in aqua- 
fortis. It is absolutely necessary, 
in order to be successful, to have 
the work well cleaned, and free 
from grease especially; aud the lat- 
ter of these methods is certainly ^e 
best, and therefore ought always to 
be used when it is wished to suc- 
ceed particularly well, although any 
of the above methods are perfectly 
sufficient for ordinary purposes. 
Hiving thus got the bronze and 



I 



vinegar; one ounce of sal a' 
half HQ ounce of alum ; a quarter of 
an ounce of arsenic : dissolve them | 

in the vinegar, and the compoimd 1 

is fit for use. This bronze fre- ' 

quently answers perfectly well when , ^ 
the vinegar and sal amoniac alone , 

are used. We know brass -founders 
who have been in the habit of using 
this cheap composition for several J^ 

years ; and, where the metal is 
amber ; half good, it is very seldom found to tail. 
The bronze being now prepared, 
the next thing to be attended to is 
the cleaning of the brass-work, to 
be bronzed ; and the best method 
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now proceed tc 



Of Bronziitg. 
This must be done with a Bmall 
Ijrusb, and ^eat care must be taken 
to keep the work constantly wet 
with the liquid, to prevent it turn' 
ing green. When the colour which 
is wished has been attuned, which 
will generally bo in from twenty to 
thirty miDutes, the work must be 
qnickly washed iu clean cold water, 
■Bd then dried in aoft warm saw- 
dust, after which the whole is laitl 
with a coating of lacker, which 
vyteserres the colours. 

It often happens, however, from 

be quality of the braBs, that the 

nmzB will not bring the work to 

Buificiently dark colour; meaos 

tut be used to remedy this defect, 

id we think 

ySc beit UTid c}teapext niel/iod of 

giving the proper dark tinge to 

Snmze, 

SFleD, from the nature of the ntelal, 

:m cannot otliernise succeed, is the 

'Rowing: Mix about a quarter of 

'i^ ounce of the finest lamp black, 

fnth about one gill of strong spirit 

it -mae, and strain the mixture 

4^vugh a fine linen clotb. The 

)fF(K'k on which the bronze has been 

(Ireadf lued must then be warmed 

I a dalern plate, or over a clear 

until it ran scarcely be held iu 

hand. Then, with a 6ne camel 

* brush, such an is used for lack- 

the work must be laid over 

mixture, in very thin coat- 

imtil the ahade required be 

When cold, it 



IT. 



jKB, imtU 

jM^od. 

wlisbed with a very soft brush, 
^eee of linen rag, dipped or nioist- 
jAped with clear green oil. A coat- 
ps of lacker is then laid over the 
0ts«de,and the moat beautiful bronze 

■ill be obtained tliat can be pro- 

|nced on brass; and, if the work 
P not made too black with the mix- 
Ipze, nor the lacker used of too 



bright a yellow, the bronze obtained 
will be a beautiful dark green — the 
colour now so much used by the 
English braes-founders. By this it 
will be seen that any ahade of what 
is called green bronze can be ob- 
tained, HiDiply by using more or leas 
of the blacking, and a lighter or 
darker colour of the yellow lacker; 
and the difierent tints wished to be 
given to the work will of course be 
obtained by the diiferent thickness 
of the coatings of blacking which 
the several parts of the work re- 
ceives. The work, however, will 
stand much longer in colour, when 
the bronze can be made sufliciently 
dark without using the blacking at 
all ; and this can be done, although 
it takes longer time than is required 
when the blacking ia used. 
Method of giving the Bronze the 

proper shade, vnthout using lie 

Blacking. 

When either of the bronzes first 
described have been used, and the 
work dried, as there described, if 
the shade should not appear so dark 
as is wished, let the work be placed 
before a smart fire, or in bright sun- 
shine, where, however, no current 
of air passes. When thus exposed, 
let it be turned occasionally, and 
brushed witli a soft brush. This 
plan will be found to produce a very 
fine bronze, after all other means 
have failed, (with the exception of 
the blacking,) but it is tedious, 
and where time is an object it will 
always be found best to use the 
blacking. 

We are aware that many other 
receipts for making bronze are to 
be wet with; but those we have 
given are decidedly the best and 
cheapest used, and are the best 
fitted for practical people. In our 
next we shall give some equally 
cheap receipts for making lackers, 
with practical observations on lack- 
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ON COPYING MACHINES. 



Manv plans faave been adopted for 
abtuning duplicates of writings 
with ease and expedition ; and a 
short account of a few of the differ- 
eDt methods may Dot be uninterest- 
iitg. In 1780, a patent was obtained 
by Mr. Watt for a method invent- 
ed by him. In bis plan, a thin 
unsized sheet of paper is wetted, 
and laid between two woollen cloths, 
that the unueceasary moisture may 
be absorbed. This paper is laid 
upon the surface of the paper to be 
copied, whilst the writing is yet 
recent, and they are both either 
passed through a rolling-press, or 
■ubjected to the action of a screw- 
press. When they are removed, 
the thin p^er is found to have re- 
ceived an impreasion of the letter 
reversed ; but this impression is 
le^ble in the right direction when 
held between the reader and the 
light. The paper may either be 
wet with water or with a liquid 
composed of vinegar, boracic acid, 
oyster shells, and gall nuts. 

A patent was obtained by Mr. 
W. Bell, for a method of copying 
letters into a letter-book. A letter- 
book is made of thin unsized paper, 
and the leaf of the book on which 
the impression is wished to be 
made is wetted ; the writing, while 
yet recent, is, as before, applied to 
the wetted leaf; the book is then 
shut and suhjecteil to the action of 
a screw-press. The writing is 
transferred to the leaf, and may be 
read right by being held aa before, 

Mr. Ralph Wedgewood of Pic- 
cadilly, in 1S06, obtained a patent 
for anolher mode of producing du- 
plicates. In his plan, a sheet of 
paper ia spread over with printers' 
mk on both sides, and is then al- 
lowed to dry, during six weeks, 
between leaves of blotting paper; 
a sheet of letter paper ia laid on a 
smooth pewter or copper plate. — 



^wt' 



The blackeneii paper is laid above 
this, and above is a leaf of thin pa- 
per, oiled to make it more transpa- 
rent. Oo the paper thus arranged, 
the person wintes with a piece of 
agate, ground and polished to a 
smooth round point. The letter 
paper receives au impression from 
the blackened paper, which is in 
the right direction, and, consequent- 
ly, is used as the original. The 
Dpper oiled paper receives an in- 
verted impression, which can of 
course be read correctly by looking 
through the papier. 

A different class of machines are 
those in which ibe hand of one 
writer gives motion to two pens 
at once, BO as to produce two 
similar writings at the same time. 
Hawkins Polygraph is of this na- 
ture. It coDsists of tivo pens placed 
in a frame, and connected with 
joints, so that when any motion is ' 
given to one pen, the second pen 
performs a similar motion ; so that 
whilst a person is employeil in 
writing a letter with one of these 
pens, the second makes a, copy on 
a ditfercnt sheet of paper. 

Dr. Franklin proposed a mode of 
copying letters, which consisted in 
writing the letter with gumed ink, 
which was sanded over with emery 
powder. The letter was then plac- 
ed on a smooth pewter plate, and 
subjected to the operation of an en- 
graver's printing press, by which 
an impression of the emery is left 
on the pewter, and printing ink 
being applied to the pewter plate, 
an impressionwas to be taken, which 
was to serve as a copy of the letter. 

There is a very simple process, 
however, whicli we have often tried 
for obtaining copies of recent 
writings, and which has been used 
for that purpose in many of the 
public offices in England for several 
years. It is the mure useful he- 
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une it requires neither macliine 

V preparation : anil may he used 

In any aitustioQ. It consiBta in pul- 

itiog B litlle augar in common writ- 

i; ink, and wiib thia, uritiiig on 

mmoti paper. si7^(l ax uHual 

Vben B copy is required, the un- 
led paper is taken an<l lightly 



moistened with a sponpe. Thin 
wet paper ia then applied to the 
writiiii;, and a flat iron, such nN is 
used by laundresses, of a moderate 
heat, being liglilly passed over the 
unsized paper, the impreaaion or 
copy is immediately produced. 



^ LETTERS , 

* ON WATER-TRAPS. 

To Ibc Eiiito» of the 

f Gl.ASeOW MECHJNlCb' MiUlHHE. 

GliirTLEMEK, — NDtirithitiinding all 
^ attnntlon which hu beta bestowed 
|»tiie improvmnaDt of Water- Traps, be. 
■CtbamouEhiof Cammon Seiven. nnd 
Ihc munahls appearance which aome 
IC Ihc proposed plana aasume, ttarr? still 
hams to be mme ilifflcullf about bring- 
bc vj thiog vfleclual Into nperatiou. 
Vkmiit me to olfer atie remark on thig 
Hdill lultiMt. In ■Ituiitlana where the 
[ton aewera are very diaogreeable, I 
d humbly biig tapropoM, that, earl; 
in the morning, the neareit flre plugs 
mfbt to be opened, and allowed to ran 
tiT B cartatn period, so as to wuh the 
fcdn, and Uiontughlf cleanse It. Thla 
amid eosilf be attended to b; the Police; 
tnd, ahoald it not prove altogether eSec- 
tual, I am mtlsfied that it would at least 
iraproTe what has been complained of, 
and ndther be extrsTagant nor troubie- 

I am, Gentleui»i, yours, be. 



iND QUERIES. 

the invention. It neither belongs to Mr. 
Saul, of Lancaster, nor to Messrs. Wi|. 
liam and James Carswell, of GUs- 
goiv; Tor 1 have sees s shop tront, fitted 
up exactly on the principle alluded to, 
with sliding shutters, In Manchester, In 
the year I7B8, by a Mr. Stone, or Stores, 

ler builder there ; and. with regard to 
the supporting of shop ironta witb cast- 
iron, al» staled by J. P. as baring been 
introduced by Messrs. Cart well, the 
merit of thnt ii due to the late Mr. 
Jomeii Bums, Builder in Glaagow. 

R. S. 



QUERIEa 

To the Edilora of the 
Glasgow MecnANics' Maqazike. 
GUNTLEMEN,— I wsa Dol a little Bur- 
priiied, a few days ago, to obserfe, in a 
periodical work, an attempt to prove the 
DDD-identity of the Rivers Niger nnd 
Nile, and giving, at the same time, what 
appeared to me, sotno very fanciful opln- 



Toti 



Ediio 



Oentleheh,— In No. LX. VoL III. 
of your Magazine, there is a drawing 
^ description of a shop IVont, with 
(Kdfaig shatter^ by Mr. Saul, of Lan- 
oatar; and. In the succeeding Number 
of your Magazine, page 48, your Cor- 
Tecpoadent J. P. writes, " It is but joa- 
ticc to Messrs. Wm. and Jas. Csrswell, 
Builders in this city, to say that these 
Improved Bhap-lraatB,&c. on Mr. Saul's 
principle, have been used and put up by 
■ venly-flve years ago." 



Ify, 












eNUe. 
: Correspond- 



aolulion of tl 



Not*, whatevei 



^ be the 



great problem of perplexed speculation, 
you would much oblige, 

Getm.£MEN, yonra, be 

s. s. 

DumbartOb, S3A Feb- ES^ 

To the Editors of the 
Glasgow Mechanics' Magazine. 
Gentlemen, — Living in rather an 
exposed situation in the country, I have 
felt considerable Inconvenience, In the 
winter monlbs, from the rain and slorma 
penetrating through the casemi-nte, [par- 
ticularly at the sill,) and other ports of 
my windows, and Ihb even taking place 
after thick coats of paint, while-lead, 



76 



THE GLASGOW 



IMi Im4 iNMn §ifj/^\$A» Mf bouse li nat 
•f nkttftn Art jtmiw * •tending, to that 
tfc«ir« Mil Im no niitural Atuy, and I am 
IfMillnad to think that the workmanship 
orlglnallx wm m auflUjlimt ai any In thli 
country. If any of your Infonloui Cor- 
rMpondimtff thtrofftrt, can point out an 
KlfWituftl pravuntlra afalnit thli, thoy 
wlU vitry ittiioh obllg«, 

(iKNtUKMKK, youni, &o. 

A (^ONNTANT RKAOSR. 
tlnUiwtiU, lilt Maroh, l\m. 



'tVi I)m» KUitoniofUMi 

Ut.Alti»W MlK^MANItV MaOAIIKK. 

OKNTt*«M«H|— At I Havt oooatton to 
pwl « pU» of puttipn Into a ooal-plt, if 
imy of ytmr aUo (\H T io p o n dont» wonld 
•H «M m rwl ahoiil lhi« quory, thoy 

^▼^^^^^^^ vw^l^^N ^^^^^S^^ 

A. B. 

4)wff %«-^^|t|MiM» « pUo of pamps, 85 
i l kl l i <» w>i i«i|^ Willi a wwrkiMf Wrrd m 
MIhm 4 Um i tl » r ^ ainl Uio puoipo Im 



to the burden of an tamtam to liato the 
pomps eighteen indies diameter* nod the 
working barrel ten inches ao befine 
mentioned? 

A. B. 

Ne«r 01afgow,18th Feb. 1825. 



To the Editors of the 
Glasgow Mechanics^ Magazine. 

Gentlemen, — Would any of your 

numerous Correspondents inform me 

what is the cause of the Warping Mill 

falling back in going to the top, and 

what is the best mode of removing it? 

I am, Gentlemen, yours, Ace 

A Waefbu 
Ola^ov, Sd March, 1825. 



A Reader of the Gln^oir 
MagaauM wiehea to know 
present method of 
to dean it? or if 
wayof deaning 
Ako^ thoprosen 
lag w^teor yellow 
as tkaft thoy will mi 
lMUt4 after heii^[ dry? 



is the 



^^^^^^^^ ^^^k 1^ ^^^^^^^^^^M^ u^^_^^^^^n ^^^^^ms^Bm^ m^^^^^^^^^I hA 
V^^^^^ ^^W ^J ^^T^^^^^^^ *^^^^W^ l^^r^W^Wi V^M^^^^C^^k •■* 



USEFUL RECKIFTS. 

mj 







tt^ i n w ea ff 9fmm ,f^<nm 9ti^ 



lHft*IHHH»i; A Q«<Nie> «lfi' ^ ihHt iH' ^IBK 

<m%iiiiw^ <Qeiw ^MMfr ^iiM^ wto* ^emii^ <« 
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tbcn an; thing ioicrted lata tt irlll liiTe 
■poti or ■taioi, or its oolaur even lo- 
atulUy renoTed. 



be slDflkaned In wi 
mixed irlth about 
The oil, in which 




quantity, 
trilliDg, ia suffii 
27 square ynrdi 



' eapoHd to the alrj 
'.rounhafthemilli. 
i pitch la previously 
be added • little M 

'warda (ba Spanish while. Thia 

opensr of ivhich is very 



While nnad.—T)r. Ma^ndii tried the 
e^ieiiineQt lA Swdiog dugs upon wbile 
bread sad water, but all Che patients died 
within fifty days, whiltit thnae to whnoi he 
had given boundiold bread, (pain de muni- 
UnOr) whiflh only differed from the white 
bread by retaining a quantity of the bm, 

is remarkable, that one of Che doga that 
died, h«d bcrea even put upon Itia usnU 

days, but nolhia^ could lave liim from the 
£ilal efr»U of white litwd. 

Ah impTeBtd Mtlhad of ob4avKlitg eoi^' 
Crtfn 1^ Pou, mfler sncre (fintort. By 
T. A. Khiuht, En|. F.R.S. ho.— Oon- 
udering eve* trivial improrementB to be 
importsat relatively to tbe managemenl ef 
those speciea of plantu upon the culCurif of 
irtiich muc4i ld»ur and capital an annu- 
ally expended, for private mt and tbr the 
supply of the puUio marlien, I address to 
the HurticuJtund 3soicty the fefloving «h 

of ptcu, wUidi I have practiaed with givat 
sucoeHS in the present epHnf^. "WbeB se- 
vere winttia hive proved fWW *■ crops of 



MISCELLANIES 

poa of ten in 



"hog ■ 
experieneed the advantages- 
01 coising over plauta in pota, with arti- 
ficial heat, early is the spring, and snbsO' 
quently transplanting them into tbe com- 
mon aoil -, and the object of the pnwnfc 
communication is only to deauribe au im- 
provement in the mode of repeating ^j» 
ffpeation. In the preaent spring, my 
to its toil being cold, and 
ither inhospitable, did not 
nutila, fn the Md «r Fehnary, a ringle 
lifttag y^^l l mi ti and I parpwely ddave4 
tbe e^riment, which I proceed Co rclMe, 
till tbe first day of March. Upon that 
day the ground was prepared, aud part of 
the aeed eowOi aa usual, in rows, where die 



ganloii 



garden, 01 



> were nearly filled with 
B Comport of a peculiar kind, from tha 
highly nutritive and HCimutating qualitiaa 
of whieh 1 antidpaled much acealeration 
in the growth of my plants, With the ad- 
vantages of bdng able to remove ihnn, 
at the proper period, Co the open ground, 
without having their roots at all detached 
from their pastore, owing to the tibtoua 
organic texture of the compost. This wal 
made of equal parts of ifaiB turf, to which 
much Ufeiess herbage wai attadied, owl 
uillbmiented borBe-dung, without litter ; 
and a quandCy of the ashes of burnt weeda, 
oontjuuing, aa usual, a good deal of burnt 
m«M, eqaivalcnt in hulk Hi about one- 
twelfth of the other materials. Equal 
parts of fresh soil, with Dufermented hona- 
duDg, with liner, aad a small quantity of 
quick-lime, or wood aibes, woald probably 
uperate as powerfully as die compusa above 
described. Tba whole waa reduced to 
SDull fragments, and well iatermixed { 
and the pots were fiHed with it within aa 
inch of dieir tops. The peas were then 
soWD npon the aurfeve li the compost, 
aud covered with conuBOB mould ; and tba 
pots were idaced in my pcBCl^hause. Ift 
this they remained liU the plants ware on 
inch high, when they were removed into 
the open air j bat they ireie proeHted ilur- 
ing the night for Gome time, and parClcu- 
tofljF irtl« O* character of Che evening in- 
dicated Che probability o£ frost. In the 
last week of March the plants were taken 
from the pola aud planted in rows in the 
open ground ; and I have the satiafacCion 
to observe, that very nearly die whole of 
Ae compMt adbned fltmly to their reuts ; 
■nd that dieil ^awcfa subee^Dentty was nirt 
apparendy chewed, in any degree, by then- 
transplantation. They were placerlin rows 
contiguous to chose which had been previ- 
ously sown, a small qcuHitity of eumpost 
similar to that put inM the pots bi ' 



and the 



i then 



jj round ^Bnl toW*, mk toskJi. -s^!™- 
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April, I 

of my plinU, wlikh 1 

the differfot modea of 



lich grew contigu- 
■ ' lod the 
dsed in 
. of tbfi 



be^ht of those which 
pots (0 be flAcen iachi 
oChen to be wureeiy four inches ; and 1 
much doubt whether 1 ever piKsaisedj in 
die most fiiyouriihlE season, as forward a 
enip of peas as my garden now contains. 
Many causes appear to me to have operated 
in conjuDction to produce the forgoing 
efl^tB. It has long been known that snow 
does not, in winter, lie bo long upon the 
ground wbieh has been manured in the 
HUne season wilb Iresb UDfermcnl^ horse- 



upon 11 



Iherefo 

beat existed in, and emanated from, the 
compost, though probabJ}' never in a suffi- 
cient degree to have been seuaibie to the 
tovph nf any watm-hlooded animal. If 
placed in a qonsiderable Leap, such a com- 
post as that described, and even when tlie 
boree dung i* much leu in quantity, will 
heat violently. I have often suffered the 
compost of this kind, which 1 employ for 



ranee of eartb-wonns in 
it. If heat was in any d^ree generated 
by the compost in which the peas grew, 
^e escape of it was necessarily retarded by 
tfae Dumerous eticia by which the ground 
was partially covered ; and little injury 
ODuld have been sustained from the shade 
of those, because the quantity of light com- 
psntively with the temperature of the air, 
ud gnnrth of the plants, is very great 



, when such 
have been coDipressed and Eioddened, in 
early spring, by much moisture. But the 
chief causes of their very rapid growth 
have, I believe, been the highly nutritive 
and stimulating quali^ of the compont, and 
the presence of some degree of additional 
warmth. For I have, in former seasons, 
derired great advantage from placing a tno- 
derate quantity of nearly similar compoit 
immediately under rows of peas, which 

cept that the Kede were placed upon the 
Bur^uv of the soil, within which the com- 
poet had been buried, and covered by hav- 
ing the soil collerted from each side to form 
a ridge over them. In all caaes where a 
compost of the kind 1 have descHbed is 
employed to aecelemte ihe growth of dwarf- 
ish and early peas, it should be naed in 
small qnantitieB only, that the early growth 
of the plants may be promoted without ex- 
cessive luluriance being given. — Ttibh. 



Rntherham 
meeting of the mechanics of Rotherham 
and its neighbourhoad was held at that 
place on Monday, SSth February, which 
was very numerously attended, when an 
institution was established for raising a 
library, and such models and apparatus u 
the funds of the sodety wonld enable tbem 
lo purcbaie ; we hope the higher claases 
will freely give their support to enable the 
members to carry their laudable design into 
eiecution. — Leedt Mcrcwy. 



CoDnnaDlcatiaiu froia Intalligent Mechanics will be very acceptable, la ivbateTsr 
style they may be indtten, if they contain a full account of the inventioa or Im' 
provemenl, which Is the auliject of their notice. 
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PATENT SINOBINO APFABATUB^ he. 




APPARATUS, ItmKitD b. Mi 

For Dresaiag various Atjtds of Cotton, Flm 

Khkh Ju: oblainal a Palen 

The piit(ioae of tUU jtyw.iDEealcd 
apparaiua ia to siugfi tbe surfacea 
of clothe ot other bbrics tDadc; of 
cotton, flax, wool, or silk, in order 
to renove the superfluoiu fibres of 
tliread, wliicli give a downy appear- 
aiLCe to the fikbric before it Ims been 
tlresspil by siiigeiiig, Retl-Iiot cy- 
linders have been geneiully eui- 
ployetl for this purpose, over whii-li 
the articles have been passed rapid- 
ly, and by that raeaas the fibr^ 
bnmt off without injury to the 
threads. The flame of oil-lamps, 
spirit-lamps, and gas-hurnera, have 
bIho been employed, but these 
flames have generally been permit- 
ted to pass through tlie iii(erstic«a 
of the woven material, and thereby 
to bum the internal fibres as well 
as those on the surface, and which 
bas tended considerably to weaken 
and injure the substance of the 

The present patentee intends to 
employ a bnrner, or lamp of gas, 
oil, or spirit, as be may find most 
dcairaljlc ; but it is for the construc- 
tion of bis machinery that the pa- 
tent is obtained, and not for the 
material used to produce the flame, 
by which machinery he purposes 
to singe both the surfaces of the 
fabric operated upon, without per- 
mitting the flame to pass through 
its interstices. 

Fig. 1, in the plate, represents an 
elevation of the end of the appara- 
toa ; both ends being alike, the 
"width is to he regiilateil by the 
breadth of the soods requiring to be 
dressed ; this machine is adapted to 
a gas'flanie, hut any other fire, or 
an ordinary lieacetl cylinder, would 
answer the same purpone, the gas 
apparatus not being claimed as part 
of tlie invention ; a, a, a, is the 
frame-work of the machine, made 



GO^ " 



. JOHN BURN or MiKCHMTSB, 

:en, Woolkn, or Siii Munufaelatei i and/or 

•, SaJed ink April, \&H. 

of cast-iron, the arrows repreaent-^ 
iug the direr-tioa of the clotli, whaa,, 
the handle b is turned; fortheLer-a 
rongements of cog-wheels ve. Mut;^ 
Mme on both sides of the i)UKbii>U| 
to that the clotli having lieen w(Min£^ 
to aite aide by the handle 6, is re- 1 
turned to the other by the handle^ 
c undergoing a double operatioti ofi^ 
traversiag \ d, e, f, are three \fag/s , 
hollow cylinders of rolled iron, tin-, 
ned, all of which revolve on their, 
axis ; the beatings of e being ata- ; 
tiouary, and of d andy moveable) 
for the purpose of being adju^jtett 
by means of screws, ^'hich enalilea 
them to be moved nearer to or far- 
ther from e, as the substance of tbe 
goods to be dregaed, or the dimen- 
sions of the five apparatus may re- 
quire ; g is termed a safety-roller, . 
and is formed of wood resting upon, 
and revolving with, the cetitre cy-, 
Under e ; it is used as an exttn- 
guislier to put out the sparks left 
|ty the buruiug on tbe surface uf 
-the goods. 

The roller marked A, is the / 
drawing- off roller, having above it 
another safety roller to extinguish 
the sparks ; the roller marked i, 
with the one above it, on the other 
side of the machine, is for the same 
purposes. There aie also two 
other cylinders, j and k^ in the 
lower part uf the machine,' under 
which the ral>ric passes, as iihawii 
by the lines aud arfoCvsVBnd at I, 
I, I, are three jets of flamCwthe up- 
per ones acting against to^ lace of 
the fabric, ai)d tlte lower ona 
against its back surlice, for tbe 
purpose of singeing it. 

These rollers are all infendad to 
preveut the penetration of the fire' 
beyond the surface uf the gooda, 
and by their arrangement the sur- 
face to be dressed is presented to 
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■ action of the 6re in a perpendi- 
tUr pmitioD, m> that both sides of 
Ae good a are tiaged at the same 
ti(M. The rollers m, m, fitted with 
adjiHbneTitsrretVB, serve the double 
plupvHe of guide and mfDty-rullers ; 
and there are scraperB n, n, n, 
wUch advance or receile by loeaiu 
of adJBstiog screws ; o, o, are plates 
of rollml irOD, tinned, whit-h are 
MMpended between the doubles of 
the cloth by adjusting rods, screws, 
and nuts ; the«e require ocrasioiitlly 
to be cleared irom the burnt par- 
tides which collect on them, the 
edges of which scrape up the nap 
of the goods, prepare them lor 
^^fageing, and remove the burnt por- 
^■■dea When donn. 
^|fc Having explaineil the various 
^Hprta of diis machinery, ibe palen- 
^H^ proceeds to show m operation, 
BAich ia as follows :— The fabHc 
Hb be acted upon is first coiled ujion 
B^iirolier situateil near the point p, 
I whence it is conducted lie- 
rollets i, which in this 
a lightning rullei'si from 
MBsea over d, under^', in 
!r part of the machine, then 



up over e, down again under *, and 
up over_^ to the diawing-off rollers 
A, between which it is conducted 
to the takiiig-up roller situated near 
the point q. 

In this progrnsB of the fabric it 
is aubjected to the action of the 
flame at the jets, I, I, I, both on die 
front and bark surfaces ; and if onc« 
passing it through the oiachiue is 
not found to be sufficient, the 
handle c will conduct it back again, 
and subject it to a second singeing, 
in an upright position, which may 
be coQiinued until the operator 
shall think the etfect complete. 

lu passing over the cylinder e, 
tlie cloth also passes under the safe- 
ty roller g, which puts out the 
spai'ks almost as soon as created ; 
and the scrapers n, not only scrape 
up the nap, but also take off the 
particles burnt previously. 

It is unnecessary to describe par- 
ticularly the process of singeing the 
backsitle of the fabric, as it is per- 
formed in the like manner, but not 
with such great perfeolioo, as that 
is not always required. 



UPHOVEMENTS IN THE CONSTttUCTION OF POWER. LOOMS 
FOB WEAVING, AND IN THE MACHINERY AND IMPLE- 
UENTS FOB, AND METHODS OF WOKKING THE SAME; 
' AND FOR WHICH A PATENT HAD BEEN GRANTED TO 
' IBi. ^ANsriEi.D or Leeds, Mr, Buious or LEBCtHrooT, Mr. Richakd of 
■ Lues, and Mr. Bsbbaclodgh or Barlit. 



Thv subjects of this patent are 
embraced under three heads, the 
two first of which are difl'erent 
medn of giving out or delivemg 
Ibe -WBrp from llm warp-roller or 
hmn of a power-loom ; and tlie 
tkird is ■ method of increasing and 
dhnhsiahing the tension of the warp 
at intervals for the puqiose of as- 

I fiatisfc the operation of weaving. 
Vig. % is an end view of a power- 

m Imd), with the appendages pro- 



posed under the first improvement; 
a, is the main shaft or axle of 
tha loom turned by a hand and 
rif^er, or by gear, 
usual with a Rlenm-enginc 
wheel, or other.first niovt 
this shaft is fixed 
wheel b, which is enil)raced by a 
ring, and to this ring an arm c, ie 
fastened for the purpose of moving 
the lever d, up and down in the 
arc shown by dotts, w the eceen- 
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iric wheel revolves. To the lever 
d, a pall e ia jointed, which Ixkes 
inlo the teeth of a ratchet wheel 
f, and by the descent of the lever 
the pall e is made to draw the 
ratph et- wheel y roanil a small por- 
tion of a revolution, but in the 
ascent of the lever the pall slides 
over the teeth, and thus by the con- 
tinuona rotation of the main shaft a, 
and eccentric wheel b, [he lever d 
ia kept vibrating', and the ratchet- 
wheel is carried ro<ind by the sac- 
ceasive strokes of the pall. Upon 
the axle of the ratchet-wheel there 
is a piniuD g, that lakes into a 
toothed- wheel h, aflixed to the 
end, or to the ai^le of the heam 
or warp-roller i, and thns by the 
rotation of the ratchet-wheel, the 
warp-roller or beam i, is made to 
turn very slowly, and to give ont 
as much length of u'arp as may be 
necesHary to snpply the draft of the 
work-roller k. 

As the operation of westing 
proceed:^, the warp will be ^^-' 
dually drawn otf, and reduce the 
diameter of . the beanj or warp- 
roljer, consequently tlie delivery of 
the warp ivoulil not be uniform 
without some mode of compen- 
sation ; this is efleeted by means of 
a vertical lever I, the upper end of 
which has a hroad surface pressing 
against the periphery of the warp- 
roller, in whi<'h situation it is held 
by a conl with a weight suspended, 
and the lower end of the lever is 
connected by a rod m, to the arm 
c, eictending: from the riiig that 
embraces the eccentric wheel. 
This rod m is attached to the 
lever / by a pin, forming a joint, 
and to the arm e, by a bolt passed 
through a long curved slot in the 
lever d. Now, as the diameter of 
the warp wound upon the roller 
diminishes, the upper end of the 
lever I, approaches nearer towards 
the roller, and the lower end of the 
lever receding, draws the arm c by 



the holt at the end of the rod, along 
the slot, into a perpendicular posi-' 
tion. thus increasing the arc in 
which the lever d moves, and' 
causes the pall to take up a greater 
number of the teeth of the ratchet-' 
wheel at every stroke, and conac' 
tpiently to pye an increased vdo-" ' 
city to the rotation of the beam i,- • 
and deliver the warp more rapidly.' 
The second improvement is a~ 
nother contjirance for the SBine 
puqiose, viz. the delivery of the 
warp in a power-loom. Fig, 3,' ' 
represents the end of s power-loom, 
in which a ia the main shaft, ac- 
tuated, as before said, by a band 
and rigger, or gear from any firat 
mover. Upon this shaft is an end- 
less screw that takes into a wheel 
b, having oblique teeth ;; on the 
axle of this wheel is another end-i 
less screw c, taking into a similar' 
wheel d, attached to the end of K 
friction -cylinder e. The ptvota oP 
this friction-cylinder are supported 
by hrackeCs at each end of the 
machine (shown by dots) and hang 
loosely in long holes or slots fbnned - 
in those brackets; y is the roller or 
beam upon which the warp is 
wound, and at its extremity a 
wheel or pulley ff is affixed. A 
bent lever or arm A, having its fal- 
crum in the bracket above de- 
scribed, presses against the sxle of 
the friction-cylinder, and by means 
of a cord attached to the end of this . 
lover, and passed round the wheel 
g, with a weight suspended, the 
friction-cylinder is brought up in 
contact with the warp-roUer, or 

It will hence he perceived, 
that by the revolution of the mais - 
shaft a, the endless screw c is ac- 
tuated, which, taking into the wheel 
d, gives a rotatory movement to - 
the friction -cylinder e, and by the 
friction-cylinder pressing agdnst 
the periphery of the warp-roller, 
the latter is made to turn in a con- 
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^•%Bry directioii, anil to give out tlw 
rirap in the sonie proportion tliat 
• jte woven fabric is gathered upon 
■llfae work-befun. By the pivots of 
^1^ friction-cylinder turning in slots 
pte llle brackets, it ia enabled to ap- 
r froKb or recede according to the 
I.Xiaying diameter of the warp 
—t tbe roller /; and the endless 
Bw c ia made sufficiently long to 
e into the teeth uf the wheel d, 
tether at its grealew or least dia- 
tuce from the warp roller. 
I He iJtird improvement ia a 



»de of Tarring 



n of the 
) threads, by which it is in- 
' relax ihem when the 
la are openini;, and to draw iheni 
t when the batten advances lo 
t np the weft. In tiga. 2 and S, 
IB apparsltis ia shown in different 

iHs ilie 

Med upwai'ds against the warp 
Is Ly a small wire spring; the 
. stands above the warp 



threads, ita pivots baing supported 
by two vertical rods p, which are 
attached to the ends of levers g, ' 

The longer arm of the lever q, lies 
upon the periphery of an ec- j 

centric cam or heart-wheel r; and I 

this heart-wheel is turned round by ,i 

an arm s, connected to R crank on | 

its axle, and to the batten t; beuce, 
by the vibrations of the batten, the 
bearl-wlieel is actuated, or it may ' 

be put in motion by any other con- 
venient attachment to the working i 
parts of the loom. 

When the highest point of the 
cam or heart-wheel ia acting against 
the longer arm of the lever g, the 
roller o will lie drawn down as in '^ 

Eg. 3, and the warp llireada drawn 
tight! but when the lowest point 
of the cani is acting against the 
lever as in fig. 2, then the roller o 
will lie raised, and llie warp- 
threada relaxed, which is the ease 
when the aheda are pasaing each ' 



ESSAYS ON WEAVING. 
No. III.— HISTOKY OF SPINNING BY MACHINERY. 



fntou the earliest ages until the . 

sr end of the eighteenth century, 

nbnost no improvements had been 

ide on spinning. The spindle 

d distaff, alUiough they were still 

ed, bad no doubt been changed 

r the one-thread nheel, but this, 

1 manufacturing point of view, 

I but a very triding improve- 

it over the other. Towards the 

e of the lest century, however, 

» Solute necessity of making 

ne improvements on this art, led 

HiBreral men of genins to direct their 

'•VtteBtion to it ; and the conseiguence 

has been, that a series of the moat 

aplendid inventions have burst upon 

tbe world, and a great fund of wealth 

has been created lo the IJiilish na- 



tion. Previous to the year 1767, 
many unsuccessful attempts had 
been made to improve the mode of 
spinnijLg; but at that time James 
Hargreaves invented his spinning 
jenny. It is said that tliis ingeni- 
ous man first received the idea of 
his invention from seeing a s|rinnlng 
wheel which had been oveitumed, 
continue its moiion while lying ou 
its side ; and if this really was the 
case, it shows a mind of no com- 
mon pon'er, which, from so trivial 
a circumstance, could bring out an 
invention of so much importance. 

After several unsuccessful at- 
tempts to carry into practice the 
concjjption he had formed, he suc- 
iTcded in constructing a jenny (rf^ 
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eight spindles, wlilch was turned by 
bands from a horizonul wheel. — 
The RlntcCnre of this macliine weh 
afterwards greatly improTcd, and it 
was at last brought to work with 
righty apindtt^ instead of eight. — 
Notwithstanding tliat this machine, 
when compared with the great im- 
proTemenU which afterwards took 
place, was rather rude in its con- 
struction, yet it must be considered 
as the fint step in that series of 
inventions which have made eo 
great an alteration in the stale of 
manufactures in this country, sub- 
stituting the power of machinery 
for the labour of man, and tending 
HO much to increase the production 
of capital. As was to be expected, 
the people who had hitherto earned 
their subsistence by hand «pinnin^, 
conceived that this machine would 
cause their ruin, ttiey therefore 
mobbed Hargreavea' house, broke 
into it, and destroyed his machine; 
and afterwards, when experience 
had shown to others the valne and 
importance of this new mode of 
spinning, the people again rose, 
scoured the country, and broke and 
destroyed every spinning machine 
and jenny they could find. Har- 
greaves hud by this time, however, 
reiDoved to Nottingham, nhere he 
was engaged in erecting a small 
spinning work, and where, in a few 
yeain afterwards, he died in great 
poverty. 

Whilst Hai^eavpB was engaged 
in |nnducing the spinning jenny, 
Mr. Ark Wright, ^er wards Sir 
Richard Arkwright, was employed 
in contriving that wonderful piece 
of mechanism, the spinning frame; 
by which the whole process of 
spinning is done by the machinery, 
leaving to the man only the office of 
supplying the materiB); or piecing 
the llireod when il breaks. Mr, 
Arkwright, living in a maimfactur- 
ing district, had Hs attention, ic is 
probable, directed to what was go. 



ing on around him; and hearing 
from every one complaints of the 
deficient supply of cotton yam, k 
is probable ihsl liis attention WM 
called to the subject, and he Mt 
about contriving soma better mode 
of supplying the demand. Totally 
devoid of mechanical skill or prac- 
tical experience, even after he had 
pretty well matured his plans in hia 
own mind, he found great difiicii)ty 
in being able to execute them ; mid 
afterwards hiainvenlions were nearly 
loHt to the world from bis inability 
to get any one possessed of eufii' 
cient capital to engage with him in 
the speculation. 

He, like Hargreaves, suffered 
under the effects of the popular 
odinm their inventions had created 
against them, wiut driven from the 
part of the countiy where he had 
hitherto resided, and went nnd 
settled in Nottingham about the 
same time that Hargreaves settled 
there. Here he prevailed upon 
Messrs. Wrights, bankers, t« »*• 
vance the necessary money for go- 
ing on with his inventions, it being 
understood that if his speculations 
were successful, they should b« en- 
titled to a share of the profits. — 
These gentlemen, however. Boding 
the advances they were making to 
be more than they had originstly 
conceived, and perceiving littb 
prospect of remuneration, hinted to 
him iluit as such speculationa were 
entirely out of the way <rf' their 
business, they would be glad be 
could get some one else to psy 
them up their advances and tnke 
their place in the adventure; and 
they mentioned to him Mr. Need 
of Nottingham, as a person likely to 
do this, from his being already en- 
gaired In other patent ditcovme*, 
and verftsnt in such undertakings. 
Mr. Need upon being applieil to, and 
being convinced of the value of tlie 
invention, at once acceeded to die 
[ffnposal ; and Mr. Arkwright bar- 
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iBg, in 1769, obtaiaed hia patent 
(or Rpinning with roll ^ns Mr. Need, 
mil Mr. Strutt of Derby, a person 
of great mecLuiiral skill, hfcame 
hit partners. Tlicir Grst mill was 
arected in NottJaEliam, and motion 
WB» obtaiaed by hoTse power ; but 
Am bang found enpenaire. « mill 
was erected at Cronirord in Derbjr- 
^re, (o wbich motion was given 
b^ water. 

A cfaort time after bin removal 
to Croroford, Mr, Arkwriglit bp^n 
to follow up fain first ^eat discovery 
with other inventions and combina- 
tioDs of machinery for pre[iarin^ the 
Mttun for ipiDning, by which per- 
faction was ^raduHlly ^ven to tlie 

ress tiirDugh all it« brEncliee. — 
Mr. Ai'kwrig^it's proceiB of 
•pinning, the cotton wool, after be- 
ing picked, is carried to the carding 
engine, whicli cnnsiMa of large cy- 
liiidats covered witli rar<lii, with 
l«elh ^e those of band car'ts, 
iriiich revolve in opposite directions, 
ad oearly in contact with encb 
other. These rylinden were siir- 
RMUoted by other smaller ones cov- 
KtA in the mme manner, by whose 
nrolnrtioiu in contrary directions 
la theae of the larger ones, and with 
difiereDl mlocitiefi, the rotion was 
tnded, and pat on the last or 
finislnag oyUnder. This, however, 
19 not tin method now generally 
poetised. TTw cotton was taken 
off die finixbing ryliniler by means 
•f k phte of metal toothed at 
■be edge like a comb, which, in 
place of being made to revolve, 
W«8 moved rapidly in a perpendicu- 
br direction by meanx of a crank, 
■ndwHh sli^tbut reiterated strokes 
•■ -tile teeth of the cards, detached 
the cmton from them in a uniform 
Aaece. The next step in the pro- 
eeae wna what is called drawing the 
cotton. Tti« machine employed 
{or this purpOM is what is called 
the drawing Irame, and wa« con- 
Nracied upva the same principle aa 



thfl spinning frame, from whirli ma- 
chine tlie iilfa of it u-a* taken.— 
To imitat* the opeimtion peribrmed 
by the finger ami thumb in band 
^tinning, two pairs of riillvrs are 
employed i tlie lir«t pair, slowly re- 
volving in contact with etrfa other, 
are placed at a lil«le dintance trom 
the second pair, wliich revolve wiih 
greater velocity. The lower rollar 
of each pair is fnrmwed or flirted 
longitudinally, and tlw npper one 
is neatly covered with leather, to 
give the two a proper hold nf the 
cotton. A carding, when passed 
between the fimt of the rolten, will 
be (lra«-n forn'ard, mt they move, 
witlioul any chwige in its form or 
texture, fttrther tlian a olight com- 
pression received from ilie incum- 
bent roller. But if from the fii«t 
pair it be passed through lh« se- 
cond, moving with twics or thrire 
the vHorily of the first, it will 

than it was when it entered the 
fimt rollers. Afterwards, two or 
three or more of tJ>e8e dran'ings 
are panieil together through tha 
rollers in the aanie manner, coales- 
cing aa they pass, anil forming a 
single new dmH-iog. This doubling 
and drawing is several times re- 
peated, having the effect to armnge 
all the fii»e* of the cniton loogitud. 
inally. In s uniform and parallel 
direction, and to do atvay all in- 
equalities of thickness. In these 
operations the cotton : 



Hoviiig, which is the next part of 
ttie proccMt of preparatiun, is an 
operation similar to that employed 
for drawing the cotton ; only that, 
to givi 



the I 



;ed thiuknesa such a degree of 
tenacity as will make it htJd to- 
gether, a slight twist is given to it, 
converting it into a soft and loose 
thread. This is effected bypassing 
it aa it leaves the rollers, into a 
round conical can, which, while re- 



J 
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ceiring it, reyolrea with consider- 
able velocity. After this the rove 
IB wound by the hand upon a bub- 
bin, by the younger children of the 
mill, and carried to the spinning 
frame. A cl)ange in Iliie proceaa, 
howevw, haa lieen lately introdu'-ed 
into some mills, which is expected 
to become general. In place of the 
rove being receiveil in a roving- can, 
as we have described, it is now re- 
ceived upon a bobbin by means of 
a spindle and fly. The Apiiidle 
BiOTJnfi! itith a uniform iipeed, corn- 
rove, while the bobbin, turned by 
a band wliich tnovea upon a cone, 
has its spM-d vtirird, ho as to tRke 
up the rove equally in all (be tlil- 
ferent siageK of ihe filling of the 
bobbin. 'I'liia priweaa paves the 
eipenne and iranble of winding tlia 
rove by tianil, and, it is thoiiffht, 
occa^iiini Im wn^ie ilian tlie other. 
But from the ^'o^Btur number anil 
rom|ile:(ity of the movenienta of 
this machine, its parts require to be 
very perfect, and to be kept in the 
highest order. 

The spinning frame has the 
double set of rollers which have 
been described in the account given 
of the drawing and roving franiea, 
and which, operating in ihe same 
manner as in those machines, ex- 
tend the rove and reduce it to a 

thread of the required fineness 

Ths twist is given to this thread tiy 
the application of the spindle and 
fly of the common flax wheel, a- 
dopted into the machine for this 
purpose. The yarn produced by 
this mode of spinning is called wa- 
ter twist, from the circumstance of 
the machinery fmm which it is 
maintained having, for a long time 
after its invention, been generally 
put in motion by water. 

The only improvement, or even 
alteration, yet made on Mr. Ark- 
wright's spinning frame, is to be 
ipinid in the mBchine called the 



throstle, introduced some yean 
ago ; the spinning apparatus eni> 
ployed in which, however, is ia 
every respect the same as that in 
Mr. Arkwright's fmine, thou|{h the 
movements of the parts are different,^ 
In the year 1775, Mr. Samuet 
Cronipton of Bolton completed hia 
invention of the " mule jenny" in 
tlie contriving of which be had been 
engaged for several years. But 
this mat-bine did not come intogen- 
ei'g] use until after the espintion 
of Mr. Arkn-right's patent, because^ 
till then, the spinner was confined 
to the rove prepared for comnuw 
jenw/ spinning, which was so UDif 
suitable for the " mule,^ny," ihM 
it was apprehended this inventiMi 
would prove abortive. The poweid 
of this machine, however, afieis 
wanis came to be Itnown ; and itt 
in'roiluctinn forms another import 
tant era in the history of the cotloB 
nmniifaclure. For, being fitted IB 
supply those " grists" and qualiti«a. 
of yam which the other machinea. 
could not proiluce, the tnanufactui* , 
er was enabled to enter upon fabrin . 
which otherwise it would have lieeB 
vain to attempt. Warps of tba,< 
finest quality are spun upon tbs. 
mule jenny, while on the spinniofp 
frame, yam finer than what is calle<i 
50, cannot be spun to advantager-^ 
The mule in its structure and opeP^ 
Rtion, is a compound of the epi^, 
ning Irame and of Hargreavea' spine 
ing jenny. It contains a system of 
rollers like that belonging to ttw, 
twist frame ; but in place of havt 
ing every four or six of them in Be> 
parate heads, the whole are coupled 
together, and the rove being drawn 
through them, is, in its converHio»{ 
into thread, received on spindles Tfn 
volving like those of the jenny. Tht' 
carriage on which these spindles am 
placed is niorealile, and is made to> 
recede fiom tlie rollers a degrw. 
faster than the thread is given out. 
After_ a certain quulity of.. 
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raving hea been thus tleliverpil by 
the rollers, they are stopped, but 
tlie carriage continues to recede 
Bomewtiitt fattlier, ami tlie spiiiUlea 
Contiiiuini; also lo revolve, the lliread 
u ilmw.n ont to llie fiiieiiiKttt reqiiir- 
wl, and then receives ha proper 
portion. of twist. Tins last upeta- 
tion, reaeDibles tlmt purfurmed by 
tfae camiuoit jenny, and products a 
nnailar effect. 

The uiule was originally worked 
by the Bpiniier's liand ; but in the 
year 17«J-4 Mr. William Kelly of 
GJaagow, at ibat time ninuager of 
the Lanark Mills, obtained a patent 
for moving it by mHuliinery, But 
be.aoonBaw that, in the extended 
state of the cotton trade, the exclu- 
Hve puHseasiun of thi» important 
impruveinent was not likely lo be 
quiully auquieiiced in, and unwilling 
to. involve himaelf in the litigation 
wbifh would have been necessary 
ta. defend his privilege, although the 
nnUiBputeil inventor of the process, 
be allowed every one Treely to avail 
IttinBelf of its atlvaniages. 

A great object expected to be 
Rttainetl by this improvement in 
the mule wax, tliat in place of em- 
ploying men as spinners, children 
would be able to perform every 
office required. To give tlic means 
of accomplishing this, Mr. Kelly's 
machinery was coiitrtved so as to 
move every part of the mule, even 
to the returning of the rarringe into 
its plai-e, afier the dr&uglit was 
finisbed. It was afierwanls Found, 
however, that a greater amount of 
produce might be obtained, and at 
R cheaper rate, by taking back the 
men as spinners, and employing 
them to return the carriages as for- 
merly, while the machine perform- 
e<l ifie other operations. It was 
next found that it was no longer 
necessary to confine the mule to 



144 spindles, the largest number 
it had hitherto contained, for with 
i of mecl)anical move- 



age ti 



dred spindles each, and llius to spin 
on six or eight hundred spindles, 
while before be had spun on only 
144. The proceijs of mule spin- 
ning continued to be conducted 
upon this plan till very lately, when 
several proprietors of large cotton 
works have restored the part of 
Mr. Kelly's machinery, which re- 
turns the carriage into ita place, 
after the draught is completed, with 
the view of relieving the spinner 
from this operation, and, by lessen- 
ing the fatigue, of being enabled to 
employ women in place of men. 

In addition to tbe process for 
preparing the cotton for Irame- 
■pinning, which we have already 
described, it goes tlirongh a farther 
operation when it is to be spun up- 
on tlie mule — that of stretching. — 
When fine yarn came to be spun 
upoa the mule, it was found that 
extending the roves at once to a 
fine thread, was a reduction of tex- 
tore too rapid to admit of the pro- 
duction of a good article, and that 
an intermediate operation was ne- 
cessary. This gave rise to the pro- 
cess of stretching, which is per- 
forme<l on a mule fitted up for the 
purpose, which draws tite rove an- 
other degree doer, williout comma- 
lucating to it such additional twist 
as might prevent its being extended 
afterwards into a thread upon the 
spinning mule. This process of 
stretching by the mule has been 
found so much cosier and more ex- 
pecliiiuus than roving by the spin- 
ning frame, that it is now employed 
iu preparing for the coarser spin- 
ning, and su|>eniedes tbe frequent 
repetition of the drawing process. 
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LITHOGHAPHT— (Contiauoi from pigi 
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Printing. 
When the inceatioD is to print from 
the stone, it is placetl upon the 
pktteD or bed of the prean, Hud a 
proper sized scraper for the print- 
ing 19 adjusted to the Hurface of the 
Btone. Rain water is then sprink- 
led over the gum on the stone, 
which being dissolved gradually, 
and a wet sponge passed lightly 
over it all, the printer works the 
ink, which is on the colour-table 
placed beside him, with the roller 
in all directions, until it is equally 
and thinly spread alt orer the roller. 
The roller is then passed over the 
whole stone, care being taken that 
the whole drawing receives a due 
portion of the ink, and this must be 
done by giving the roller an equal 
motion and pressure, which will of 
cuuree require to be increased, if it 
is perceived that the drawing does 
not receive the ink readily. 

When the drawing is first used, 
it will not receive the iok so readily 
as it will afterwards do; and it is 
frequently necessary to wet the 
stone, and roll it several times 
before it will take the ink easily. 
When the drawing once takes the 
ink readily, care niust be taken not 
to wet the stone too much. In- 
deed, the less dampness now the 
better, provided there ts sufficient 
to prevent the stone from taking 
the ink where there is no drawing. 

After the drawing is thu« rolled 
in, the sheet of paper is placed on 
the stone, and the impression taken 
in the manner described in the ac- 
count of the press. Whan, after 
the impression, the paper is taken 
np, the atone appears dry, the 
moisture having been imbibed by 
the paper. It miist, therefore, 
again be wetted with a spongw, 
and again rolled in with ink, the 
roller having been well worked on 
the colour-table before being ap- 
plied. 



During the printing, some gum 'i 
must always remain on the stone, 
although it will not ba visible, 
otherwise the ink will be received ' 
on the stone, as well aa on the 'i 
<trawing, and the draiving spoiled. >| 
So that if by too much wettiog, or 
by rubbing too hard with the sponge, i 
the gnm is entirely removed, some .1 
fresh gum-water must be laid 6a. \ 
If the stone has in the first instance ij 
been laid by with too small a quan- 4 
tity of gnm, and the ink stains tha \ 
stone on being first applied to it, 
gum-water must be used to damp 
the stone instead of pure water. — 
Sometimes, howevn", this may arise 
from the printing ink being loo thin, 
as will afterwards appear. If some 
spots on the stone take the printing 
ink, notwithstanding the above pre- 
cautions, some strong acid must be 
applied to them with a brush, and 
after this is washed otT, a little 
gum-water is dropped on the place, 
A steel point is here frequently ne- 
cessary to take oft' the spots of ink. 

The edges of the stone are very 
apt to soil, and generally require 
to be washed with an old sponge er 
rag after the rolling in. They must 
also frequently have an application 
of acid and gum, and sonietimea 
must be rubbed with pumice stone> 

If an ink is too thin, and formed 
of a varnish not sufficiently burned, 
it will soil the stone, notwithstand- 
ing the proper precautions are taken 
of wetting the stone, and preparing^ 
it properly with acid and gum ; and 
if on the other hand the ink is io9 
thick, it will tear the lighter tints 
of the chalk from the stone, and 
thus destroy the drawittg. 

The consideration of these cir- 
cumstances leads at once to the 

Principles of the Printing. 
These accidents arise at the ex- 
treme points of the scale at which 
the printing inka can be ns^d, for 
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h IS evident, that the only inks 

which can be employed ore those 

which are between these poinis ; 

that is, dicker than that which 

mils the atone, and hi the iiatna 

time ihinnsr than that which take« 

ap the drawing. LithographerH 

u« aometimes unnhle to print in 

»wy hot weather, the reason of 

I which may be deduced from the 

■ thove. Any inrrpase of tcni' 

I peratare will diminish the pon- 

I iriHency of the printinf; ink ; the 

ftltene will therefore Noil with on 

BWc which CDidd be nafely nsed at 

Vftlowar temperature ; hence a Ntiffer 

nric must he used. Noh-, if the 

PlBmperalure should increase bo 

nmch that the ntone will mil with 

B^IHt ink Ht nil leis thick than that 

tlraich will take up the drawing-, it 

Bii evident that the printing miint 

tiMMe till a cooler temperature can 

V )n abt^ned ; for At the drawing 

B^tk is aSscted eqnnlly with the 

ntintii^ ink, the same ink will tear 

Wgip the drawing- at the different de- 

njlees ofteBiperntun;. This, tliougli 



bJbo, that if the printing room 
winter artificially heated, pains 
liiould be taken lo regulate the 
as equally as posaibje. 

Other diffwullieg in Printing, not 
rt/erable to liie above general 
principle. 

If the pressure of the ecraper is 
O n-eah, the ink will not be given 
r to the paper in the irapression, 
hhoagh the draivinc; has been 
koperiy chargeil with it. Defects 
nil also appear frurn the scraper 
^^eing- notched, or not correctly ad- 
Rted, or from any unevenness in 
n leather or paper. 

After printing a considerahle 
Itnber of impressions, it Gome- 
iree happens that the draw- 



ing takes the ink in dark spots in 
different parts. This arises from 
the printing ink becoming lo 
strongly nnit«d with the chalk w 
ink of the drawing, and if the 
printing is continued ihe drawing 
will be spoiled. The reason of 
lliis is easily ascertained. The 
printing ink reailily unites with the 
drawing, and being of a thinner 
consistency, it will, by repeated 
applications, accutnnlate on the lines 
of the drawing, soften tliem and 
make iJiem spread. In tliis case it 
is ne(«asary to stop the printing, 
and let the stone rest for a day or 
two, for the drawing tu recorer its 
proper degree of liardness. If the 
drawing should run smutty fruin 
any of the causes before enumer- 
ated, the following 

Mixture for cleaning the lyrmning 

while Printing 
must be used. Taka equal parta 
of water, spirits of turpentine, and 
oil of olives, and shake them well 
tosetlier in a glass vial, until the 
mixture froths, wet the etone, Btid 
throw this Irolh upon it, and rub it 
gently with a atrft sponge. The 
printing ink will be dissolvetl, and 
the whole drawing also will disap- 
pear, thougli on a close examination, 
it can be <tistinguiBhed in &int white 
linCH. On rolling in again with 
printing ink, the drawing will 
gradually reappear as clear as at 
6rsl. 

BUached Paper unjii for Litito- 
grophic Printing. 
Accidents sometimes occur in 
the printing, from the qualities of 
the paper. If the paper ha» been 
made from rags which have been 
bleached with oxymurialic acid, 
the drawing will be incurably 
spoiled after thirty impressions. 
Chinese paper has someHnies n 
strong taste of alum ; this is so 
fetal ae sometimes to spoil Ae 
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dtawing after the firal impreafiion. 
When the Htooe is to be laid by 
after printing, in order that it may 
be UBod HgHin at a. future period, 
thediawing 

Preserving Ink, 
as the printing inks would, when 
dry, become 90 hard, that the 
drawing would not take fresh print- 
ing ink freely. Tlie following is 
the composition of tlie preserving 
ink: — Two parts of thick varnish 
of linseed oil, four parts of tallow, 
one part of Venetian turpentine, 
and one part of wax. These must 
be melted together, thcu four parts 
of lamp black, very carefully and 
graduaUy mixed with it, and it 
must be preserved for use in a close 

Very good effects are produced 
in lithographic prints, by 
Printing from two or more stones 
with different coloured inks. Tliia 
is managed by preparing a compo- 
sition of two parts of wax, one of 
soap and a little veiinillion. Melt 
them in a sauce pan, and cast them 
into sticks. This must be rubbed up 
with a little water, to the thickness 
of cream, and appUed to the sur- 



face of a polished stone. 
iinpresHiun is taken in the 
way from a drawing, and applied to 
a stone, prepared in this manner, 
and passed lliruu^h the press, lak-. 
ing care to mark, by means of this 
impression, two points in the mar- 
gin corresponding on each of the, 
stones. The artist having thus on 
the second stone, an impresdoo 
from the lirst drawing to guide 
him, scrapes away the parta which 
he wishes to remain white in the 
finished inipreseioT). The stone 
muHt now be etched with acid, 
stronger than tlie common etching 
water, having one part of aetd to 
tweiLty of water. The whole ia 
then wHshe<l off with turpemine. 
This plan is generally used to print, 
a middle tint from the second stone. 
The black impression being giren 
from the first stone, a flot transpar-. 
But brownish tint is given from the. 
second, and the white lights are 
where the paper is left untouched. 
The doU are necessary to regulate. 
the placing of the paper on the cor- 
responding parts of the two stones. 
The paper lor lithogropbic printing-. 
shonld not be so damp as for cop- 
perplate printing. 



ON LACKERING. 



As we did in our article on Bronz- 
ing, we shall, first, give directions 
for making the lacker, and after- 
words proceed to describe the man- 
ner of using it. We have seen 
many receipts for making lackers, 
but UiB two following are the cheap- 
est, and answer all the purposes 
necessary for brass goods ; pnrticu' 
lariy as they can be used wlieo ne- 
cessary, along with any of the 
colouring liquids, directions for 
making which we shall also give. 
We shall first give a receipt for 
making 



Common Lacker for Brass. 
And in oriler to prepare this pro- 
perly, it is necessary to select the 
best seed lac which can be procnr- 
ed, which must be washe<l in watetf 
and then dried, and beat in a mor- 
tar to a coarse powder. Dissoira ' 
six ounces of this powder in two ' 
English [lints of spirit of wis^ 
They must be both put into a til)' 
or glass buttle, which will hold nev, 
ly double the quantity meant to be 
prepared. Shake [he bottle well, 
and then place it in a warm situa-, . 
tioo, near a fire or atuve, which, " 
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will hBeten the solution. Sbake 
fbe mixture ocoLsionnllv, nay every 
ibrtw or four hours, for the 6rst 
■nd second day ; allow it to stand 
M^l for twenty-four hours more, 
vben the insoluble portion of the 
be will have fallen to the bottom, 
ifacD gently pour off the pure part 
into a clean bottle, and it in lit for 
This lacker will answer for 
i.tf kinds of cominon brass work, 
i^^ piaie, block tin, Ike. It has a 
liefi yellow colour, which may he 
ightened at pleasure by laying on 
e coBtinKa. Its colour 
' liliewise be easily varied by 
er uie of the colouring solution to 
I BfierwBrds described. When 
a lacker is used as a vaiTiish to 
I %nazed work, it gives it a brownish 
loured ground. The only other 
we mean to describe, is a 
Fine Pale Lacker, 
hich is prepared with shell lac, 
' Fteftd of seed lac, and with highly 
nified spirit of wine. 1'he most 
osparent part of the shell lac 
st be selected, and it must be 
washed in clean water. It is then 
allowed to dry, and afterwarda 
poundod into a coarse powder. 
Of which let ten ounces be taken, 
and mixed with two English pints 
of highly concentrated spirit of 
wine or alcohol. The mixture is 
Aen put into a glass Iratcle, capa- 
ble of holding, as in the former case, 
about twice the quantity wished tu 
be made. The bottle must then 
be'stopped up, and placed in a 
warm situation, and shaken, as in 
the former instance. When the 
solution is completed, the clear 
port is to be gently poured off, and 
the remainder filtered through a 
sbeel of strong blotting paper. 
Tlie must then be added to the 
portion first poured off, and the re- 
udium which remains in the paper 
■■then to. be thrown away. 

Both lackers must be preserved in 



a close bottle; and if properly made, 
and kept from the air, either of 
tlieni will keep for years, and still 
be aa good as ever. The last de- 
scribed lacker, when use<l witliont 
colouring, is scarcely seen upon 
varnished or dipped bi'ass, but it 
will preserve it for many years, and 
prevent it tarnishing. We sliall 
now describe bow to make the 
best 

Colouring mirtures for ulrenglheit' 
ififf t/te CokiUT of eiOier of die 
jnvcedififf Lackers. 

1. Infuse one and a half ounce 
of turmeric root, and two drachms 
of gum tragacBiitb, in an English 
pint of spirit of wine, by keeping it 
in a warm place and shaking it fre- 
quently for two or three days. 
This infusion may be made strong- 
er or weaker by using a little more 
or less of the gum. 

2. The same quantity of turmer- 
ic root and spirit of wine, without 
the gum, gives a fine light yellow, 

3. Infuse one ounce and a half of 
saffron in the same quantity of spirit 
of wine, and it will produce a dark 
redish colour ; add equal parts of 
this and the 2d together, and it will 
give a strong bright yellow. 

4. Dissolve one - fourth of an 
ounce of sap green in about lialf a 
pint of spirit of wine ; add a Tew 
drops to any of the above, before 
mixing them with the lacker, and 
a bright greenish yellow will l>e ob- 
tained. 

5. Dissolve half an ounce of 
gambouge, in about three-fourths of 
an English pint of spirit of 
and it will produce a 6ne bright 

6. Dissolve half an 
gambouge and half an ounce of gtun 
tragacanth. in two pints of spirit of 
wine, and the mixture will give a 
fine gold colour. 

When it is wished to use any of 
these colouring mixtures, pour 



t 



a little of the licker into b cap or 
lacker ilinh, made fur tile puqiose, 
&D<I mid the coluur by a few drops 
at a time, until you liare attained 
tiie nlinde which is wished. Wlien 
■ great quantity of work must ha 
tlone at the same time, or at differ- 
ent times, of the ttnine rolour, the 
i]aantities of the lacker and culuur- 
inff mixture ought to be carefully 
meaHured or wpig'hed, as a great 
difference of shnde will be the con- 
sequeui^e of a very small difference 
in the quantity either of the lacker 



rthe 



■ proceed i 



de- 



T^e MelJiod or Art of Lackeritig, 
which 18 indeed very simple. The 
work bein^ finished, iintitt be maile 
perfectly dry, and entirely li'eed 
from ^eaae. It must then he heat' 
ed on a piece of hot i-sat iron, or a 
very clear fire, antll it can scarcely 
■be held in the hand. The lacker 
must then be laid on in very thin, 
and equal coalingn, from two to hve 
or nix in number, accordinsf to the 
colourwhich it is wished the work 
•faoukl have: beating it always be- 



' coating, to harden the 
lacker, and make it adhere to th« 
metal. Great care must l>e taken 
that no dust is flying at the time, 
8N thai would make the work hava 
a rough or dirty appearance. The 
brush u»ed for lackering, is a flat 
thin brush, made of camel's heir; it 
may he about an inch or three- 
fourths of an inch broad, and about 
one-eighth of an inch thick, and 
can be procured in the colour diopa. 
If at any time q part of the work 
ia Hpoiled in lackering, whatever 
lacker may have been put on must 
be completely remove<l before aaj 
attempt ia made to mend it; and 
this in done by boiling the work in 
a solution of pot-ashes in w«tw — 
about one ounce of pot-ash ta a 
Scotch pint of water, Theworkmuat 
be put among the boiling liquid, «nd - 
in a few seconds the lacker will be 
diflengaged. It must then he wash- 
ed in clean water, and dryed in 
warm saw dunt, and it is then tevAj 
to he again lackered. In this man- 
ner, likewise, the lacker must be re- 
moved fi'ora old brass work, before 
any attempt he made to clean it, «■ 
to lacker it anew. 
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ON THE LOSS OF POWER ARISING FHOM THE 
THE CHANK. 

To the Editors of die 

Glasgow Mechanics' Maoazine. 

Gentlemen, — Aa there nppeara to 1h 
a ftHncy in yoor Correspondent A. B.'t 
remaning on th« loas of |io>rer b; d» 
nranb, whlcfa renders entirely ti»ele» 
bit werr ingenioug invention, I bopc 
yon ivill not refuse to uodeoeive youi 



A. B. will readilf [wrceEve that the 
simplest and mint eSliavlDUs application 
of hi* Invention ivould be, to have his 
wtteeh, which m to Hupersede the on 
of tha criuik. placed im Died lately above 
the piston rod, and to have H coinmoD 
ruck Httnched to the piston i*od, at eaiJi 
aide of them. It ia singulor that this 
very contrivance was adopted, but not 
■cteDclv^f applied, twwttjr yean afO, \rf 



an ingenhnu >ne[:henlc of tbli place.— 
Nan', auppoie the n'hrel, or tvheela, thui 
plarcd with an engine of three ftet 
stroke, it is evident that the length of 
the rack, ivhich ig three fnt, equala tbe 
Clruumrereiine of the wheel, and that, 
conneitueiitl;, the dlimeler of Iho wbed 
is {6^-^14.16) 1.91. If acnaik bad 
been employed, its diameter would have 
been three l>wt, and the average lever 
would have been almost preciKlyilmila' 
to the diameter of the wti»l, ray 1.91. 
to that in this respect no Issa la sustalaed 
by the cmnk. Tfais, to niany ontiMry 
mechanics, may appear paradoxlcat, aod 
I confess I was deceived mybeli; till put 
right by a person ivbo bad mare tho- 
raiighly atudied theprincipleaof mefiian- 
ica. BetldM that A. ~ ' 



H&SiCfl'' HfirG^^FsE. ' 



•midk «aiB DO uJdilioul power over 


nch other ; bo that, brfnre > rfguter ro- 


tlM crank, I <hM>U ftsr tl»it If spplifd 


talwy Diolioo be pi-ndueed, aurh a force 


l» . .U.«m «,gln., th. uyliiid^r h nald 




be InuMkHl n pw.'« ia a alMn llmt.— 


Be 10 enHble it to cmilroi the niatlou of 


Every atroki of thr rngine wuuld cnnie 


Ibr plXuB— Ibe puiver by whiob iUeifb 


wllb it> full undlnilulohiHl power upun 




lh« «ids of the cylinder, and. like the 


Riwining UHwretii-Hlly, I akeuU 




doubt miii'ti ihe pi'opi'ietjr ofpultiuc ibe 


dotrof H. Natblog cMi Hilt the »i>- 




Mw af the piMw «i ».ll H. Iho eruik. 






the iwo r<vin» wl.iwt c«l»pw.d, u>- 


It krto|K tt tlowly to the lurnliii; poil.ta. 




■nr) iiJ pisre nf iilla>vii>g it tn eiprnd 11^ 


fectly n^uler rntalory niulioii, which 


brui upnu the {Cylinder, curries it iifeetly 


eonlrola Ihe niDlioiia of b«ih plKtonn, a 


round. 


rwusideribte |>Krl of Ihe po«-er of Doe en- 


What appear, to n.e in be Che prindl. 


gine mint be eiprndi^d in eoi interacting 


^y^ ■tge.'.tuHi lo the er»iik, i. the irregu- 


the uiuliuD of the irlher. But eiperletice 


'lUiV «f llM luDlion. II iDWl be »tH 




rkMwa, IbM Iba niotion* of Ibe pliUNi 


I am, U£NTLUt£N, yaurt, &o. 


^d af tbo My wheel oiniiot both be r>» 


w. c. 


fuUr, w they do am eorreapond ivitli 


P.i.it,,7il^M.«h. isai. 



LETTERS AND QUEKIES. 
HAND WEAVING. 
To THE Weavem Of Glasgow. 



Since Ihe days af Nuah, 
Jtare hu been very little Iniprovenieni 
reliving, if we except the Hy- 



metallie heddlet. and I hope be wlU mt- 
ucd and receive the reward hie Ingenu- 
ity nieriu. 1 nee nocbing to hinder th« 
web from bein^ dreued in the aet of 



llBltlr, wllieb 



werping Irom the lape, and giyen out 

Thil subject maybe dry and ilreaonie 
to many, yet lo Ihe weaver and tnanu- 
(iitlurer [1 may be of the grenleat con- 
Beifuence. 

A Weaves. 



1 the whide yrar roDii 
riioiild IbiDk 65" or 70" of Fahruu 
Kale would be the b«l. Second 

'WDBld have weavers la pny etricl i 
Sbti te Ibeir dretnijig; ibe pulp ai 
trouia make the best dresalng for 
loualinB, which may easily be regi 

■»y aome of the murintes, 8U.^h a 
muriate of ammonia, muriate of soi 
laofm 



,viU 



I 



get quit of dampness or hu 
jam, till they weave at n given tcmper- 
Kture. Thirdly, all the HIghtrra for 
§M wnving iH^hl lo be made of a ii>a- 
talllo lubataDce, with a fiuc^ spring. 
Fnnnhly, the beams both for cioth and 
Jam, ooght to be made of <:ommaD tin, 
' (wblch will never cast, as nood docH,} 
and can eaeity be made with spindles 
through them for their gudgeons. Fifth- 
ly, Ibeir beddles are also extremely 
badly contrived ; on hcddirs ought lo 
fl ip tbe thread. Ou the beddles 1 will 



aay ni 

la (ami is busily employed ii 








To the 


Editon of d« 1 


c 


jsoow Ma 


cHAXica' MMiAaniK, 


- Gr 




-No 


ne who have inafc 




ksoD Mr 


Sau 


rs improved win- 


dow 






be aware that Ihe 


shopo 


in Spreull 


.La 


nd, Trongale, near 


Hutc 


hesan- Street, h 


A, opiginaily, shut- 


Wr» 


of that « 




action, and from 


which, I believe 


Me»irB.CBr«well«pied j 


their 


; I know 


not Ibe precise period 


when 


that buil 


ing 


W8« ereeled, but 1 


Ihink 


it must 




been prior M any J 


yelm 


entlnned as 


hav 


DE.b,itIcr.oflhat 1 


kind. 


They wei-e, 


S»™over, muck 1 




complete than 


Mr. SauVa plan; I 


they 


had ch»ins 




ched to the under ■ 


pari 


f Iba shu 


t^ passing over pullic. fl 


with 


weights fo 






rope 


wound round a 


roller, and «o con- » 
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neet«d irlth the ihatter, nnd with a 
pulley at the bottom of tbii ntcns that 
by turning a. wiiich the »hult»r could be 

tha gsnerul pmcllue now is, (hI lEsxt in 
GluigoiF,! to have wioilovvs diiivtly 
ander those nf the ahopi, for li|jli(intr 
ths flat below, the plan la H'holly li.ad- 
mlinble, eimpc by ainking the dhutiers 
to a very in«oD»enierit ilKptb, ao ag to 
dear both irtndoiva. I believe it was Tor 



vere altertd to the i 

or 15 years ago. 



QUERY. 
Will »ny of your readers give 

lurchase of a pacr.DI, right 7 



USEFUL IteCEIPTS. 



To GSdwithovt add— 7b\ an ounce 
of sal annconiau, and half ao ounw of 
mercury in a crucible ; cover It, and 
lute it well, for fear Ibe mercury should 
egcape. Put the crudble on a slow fire 
for half an hour, and then increase the 
heat till the crucible ia red hot. When 

and when It ia cold it 



To tare the ^ti^g of IFoipi, Bea, frc— 
The beat remedy for the sling of any of 
tb«e Insecta, ia lo apply common salt 
moistened with water to the parts affect- 
ed. Even when the insect ha> goa* 
into the throat, a draught of salt and 
water baa given immediate relief. 



will be as hard aa a stone- Break and 


To h^Uh Mofei.— The ameU of gar- 


grind It, and dissolve it in gum ivater, 


lic is aaid to be so Inimical to Mole*, 


and wherever you lay a coat of tbb iC 
will look like gilt. 




few pieces Into llieir subterranean walka 


in order to get rid of them. Garlic 






To moJc a ' Papn- jchirh will Tint tola 


against Grubs and Snails. 


fin Found a quantity of alum in a 




mortar, add to it a small quantity of 


To si-w a ImlTt to P/nte.— Diwolw 


three times Its weight of water over a 


alum in a strong ley ; scum it carefully. 


slow fire. Dip paper twice or thrice in 


then mix it up with soap, and waah 


tbia sfdution while it is warm, and then 


your «lver with it, using a linen rag. — 


hang it up to dry. This paper is in- 


Thia will give plate a line lustre. 







Tottain ffaiV.— Asolutionofnii 
of gold diluted with water, etalni 
of a brown or auburn colour, am 
oalour is bs femuuieut as the hair. 



Plate wild horse 



NOTICES TO CORRESPONDENTS. 

be CirculBlisn of KnoBledKe, G. M., Spectaloi, and X. Q., have bna recrivid. 
Cbemirui li tnrotinisl thai we have not faixK our proniiaei and a wrlet nf Atlicles have been pre. 
pared. wb!eb voald haue nlfeAly Iwgun to make their sppefli»ncp, bad we pat hithertn been prevemed 






Communications (Vom intelligent Methanics will be very acceptable, in whatcrar 
style they may be written, if they contain a fall account of the inventlan or Im- 
proTement, which ia the subject of their notice. 



THE OlASOOW 
MECHANICS' MAGAZINE, 



A CoaumitlM of CMI Engineen and Pmetioal Mtdumi et . 



St. LXy. atrtWwfty, Wtt Man k, 1885. PAntd. 

THE EAHSBOBM CHU&CB. 




98 ■' THE OIiABGOW ' 

•srv' Ml 

THE RAMSHORN CHURCH. 
This elfgMit structure, with an engraving of which (itthen from t\te plan, I 
wliicli was oiiligingly lent ua by Mr. BrOom) we adorn our present j 
Number, is liliely to be, we lljink, the greatest ornament our City baa for '. 
Gume time receivetl, 

\ '. .^BJ-fiMF^fPff^..^ t^< MagUlraOja have pitrcliased up neavty lh« iwfeole^ 
(^f Jfefiffffif Jn^frant "rf tht^imUdiug, m tliat tliete i« *v^iry pirfmltttity"tlfl((j 
^pjH^ iriil be widened there, at any raiei, whether ihe preiceW opeBiByl 
^p cariiui] throuffh, to the High-StreM or.not. , If tlieUuei pFojbct can 1 
ba.eifeiited, it will bo a nioat valuable improvemenl ; mid will wW infi- ' 
iutejy .to the appearauco of the Haw Cliurcb. 

...,Tbe|followiu^ie the inscription qa, the; plate placed below tlie'fotmda- 
dop Btpne : — | 



Inscription oa the flaie. 

The Ramshorn Church, 

Oiiginally erected in ih^year 1720, 

A plain Edifice, with a Square Tow^r, ^ 

dedicated to the Worahip of God. 

In the year 1824, 

Rebuilt, Enlarged, and Improved, 

An Edific« — elegant, yet simple and chaste : 

An embellishment to the City, 

And better adapted, in its coDBtruction, for tlie celebration lof llw 

Holy Rites of the National Religion. 

By the favour of Alm^hty God, 

The Honourable William Smith, Lord Provost of GUagQw, 

' Laid this Foundation- Stone, 

POn the third day of September, A^no Domini mdcccsxiv, 
In the Fifth Year of tjie Eeign of our 
Most Gracious Sovereign, (ji:oRC!B the Fourth, 
In presence of the Magistrates, 
■ ' aud the 
Representatives of iho Corporalions of the City, Merchants' and Trades' 
Houses, and liumHhuni Kirk Se^jjion. 
Bailies, 
James A. Apderson, Esq., Jiiraeq Browne, Esq., William Hamilton, 
'*'^" -■ Esq., William Lang, Esq., William Knoi,.Esq. 
Mung-o Nutter Campbell, Esq. Dean of Guild. 
William M'Tyer^ Esq. Convener of the Trades*' House. 
Laiirence Cralgie, Jun, Esq. Bailie of tlie River and Frith of Clyde. 
Williata Mitcliell, Esq. Principal Bailie of Gorbala. 
Juhn Moiiaon, Esq. Bailio of Provan. 
Which Undertaking 
May the.Sup^me, GoilBleBa and Prosper. 
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On lie reoene of the Plate. 

Committee of Council 

To whose rare tLe ErectioD of die Building is entrusted. 

Bailie Hamilton, Conrener. 

Bulie Browne : Bailie Mitchell ; Archibald Lawaon, Esq. ; Anttrew 

Raokeo, Esq.; William Rodger, Esq.; Peter Mirrlees, Esq. 

TboH. Rickmaii, Esq. Architect. 

Janieii Cleland, Esq. Superintendent. 

Meun. Alexander Broom and John Galloway, Contractors. 



Irt, Mr, John AnderBon, 1720, Ponnlation, 16,!62 

Sd, Mr. John M'Ltturio 1723, 

3d, Dr. Robert Findlay, 1756, 23,946 

4th, Mr. Archibald Bonar 1783, 

eih, Dr Alexander Ranken, \ j^g. f in-^lu'ling 1 45 ggg 

wnuiti God preBerre, } \ bnburbs. I 
CeQsas, 18S1, 147,04-3— popniatlon 1834, 8appo«ed 153,043. 

Parishes formed from tfit oriyinal Parttlt of Glasgow, after t/ie 
Reformatimi. 
Id 1560, lat Parihh, Inner High, Sir Alcxaniler Lauder, Minister. 
1592, 2d Parish, Tron, Mr. Ji.hn Bell, Minister. 
1682, 3d Parish, Black Friars, Mr. Robert Wilkie, Minister. 
1648, 4lh Parish, Outer High, Mr. Patrick Gilleapie, Minister. 
1687, 5th Parish, Wynd, (now St. George's,) Mr. John Christie, 

1720, 6lh Pariah, Ramshom, Mr. John Anderson, Minister. 
1763, 7th Parish, St. Andrews, Dr. William Craig, Minister. 
1782, 8th Parish, St. Enoch's, Dr. William Tayktr, Minister. 

1819, 9th Parish, St. John's, Dr. Thomas Chalmers, Minister. 

1820, lOlh Parish, St. James's, Mr. John Muir, Minister. 

P. 8. — The Barony Parish was disjoined from the Pariah of Glasgow 
ia 1695. Mr. Alexander Rowat was the first Minister. 



I 



prtPULAjl METHOD c 

tTtitoduutary Remarks. 
Bt going throug-h cert-atn processes 
"ititli instramenta, we are enabled, 
upon the principles of geometry, Co 
obtain the distances, not only of 
iAaccCssiblc objects ilpon earth, hut 
eten tfiose of the heavenly bodies 
t&emselv^i, much more accurately 
tHan is generally believed. It is, 
htftrtrtf, little to be wondered at 



. ASTROKOMY. 

that the possibility of finding tlie 
distances of the aun, moon, and 
planets, any way near the truth, 
should he so much questioned and 
eTen denied, when we consider the 
abstruae and intricate manner in 
which the generality of treatises 
upon that subject are written. 

To obmte the difficulties thence 
arising', and render tbe whiile fsmi- 
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liar to those unacquainted tviih ma- 
thematics, by making the melhodH 
for finding tbe distanceB of the ce- 
lestial booies nimple and easy to be 
understood by everj- one, whatever 
their intellect or their education 
may be, provided they are HcqnaiDt- 
ed with the rules of common arith- 
metic, is the principle object we 
have in view in the series of essays 
we mean to giv-e on this subject. 

It may be objected tu the mode 
which we shall aflerwarda gi^e, for 
finding the distance of the moon, 
that it cannot be correct owing lo 
the arc which measures her para- 
lactic angle being considered as a 
straight line ; but the difference of 
such a small arc as that of the 
moon s paralax from a straight line 
is so little, that the error which 
arises from its being considered as 
BQch is hardly worth minding, when 
we consider the great difference 
between our« and the common mode 
with regard to simplicity. Indeed, 
Hcrupulous exactness is not so much 
our object, as it is to enai)le those 
who are nnacqnainted with ma- 
thematics to understand the man- 
ner in which the magnitude and 
distances of heavenly bodies are as- 
certained : and, therefore, if this 
is done, our principle object will 
be obtained. 

The real method for taking and 
calculating the heights and dis- 
tances of inaccessible objects upon 
earth, and those of the heavenly bo- 
dies, is by trigonometry ; but as our 
present abject is to make the me- 
thod for Bnding the sizes and dis- 
tances of the sun, moon, and planeta, 
simple and easy to be understood 
by those who are acquainted with 
the simple rules of Arithmetic only, 
we shall begin by explaining the 
properties or nature of circles, as it 
~ is upon the principle of the known 
approximated ratio o( the circum- 
ference of a circle to its diameter 
tbt^ Hf^ following method of find- 



founded. 

Any flat thing which is ronnd is 
a circle. 

That point which is exactlv in 
the middle of a circle is called its 

The breadth of a circle from one 
side to the other is called ita dia- 

The length that it takes to go 
round a circle is called its drcum- 
ference. 

All circles, whether small or 
great, have this property, or they 
are of this nature, that if you multi- 
ply the diameter by 3^, tjie product 
will be the circumference of that 
circle ; or if you divide the circum- 
ference of any circle by 3J-, the 
quotient will be the diameter or 
breadth of it. 

The circumference of all circles, 
whether small or great, is supposed 
to be divided into .360 equal parts, 
which are called degree's; each de- 
gj'ee into 60 equal parts called min- 
utes, and each minute into 60 equal 
parts called seconds, in the same 
manner as a yard is divided into 3 
equal parts called feet, a foot into 
12 equal parts called inches, and 
nn inch into 4< equal parts called 
quarters, with this difference, that 
the length of a yai'd, a foot, or an 
inch, ^ways remains the same; 
whereas that of a degree, a minute, 
or a second, depends entirely upon 
the size of the circle, for a degree 
is always the 360th part of the cir- 
cumference, whether it be of the 
circle in which the earth goes round 
the sun, or of one a foot in diame- 

Eatf/ method of finding the tize of 
the Earth. 
We shall now proceed to explain 
the method by which the size of 
the earth is found. It is well known 
that tlie sun appears to go round 
the earth exactly ir 
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Ukewise that, of any tv 
lying directly east and v 
each other, he risea soodi 
place in the east than al the one 
which lies weat; for instance, he 
rises Booner at Ediabui^ than at 
Ayr, because Edinburgh lies nearer 
the east where bu rises, than Ayr 
doea; consequently, he will be at 
the meridian of Edinburgh sooner 
than he will be at ibe meridian of 
Ayr.* 

Let us now suppose, for the sake 
^ that Edinburgh and 
?a lyingon the equa- 
aiid westtrom each 
other at the distance of 69^ miles. 
Let a person who has a watch that 
keeps enact time, put it to 12o'clock, 
when the sun is at the meridian of 
Edinburf^h, then let him go to Ayr 
and note the exact time when the 
•vn is at the meridian there, he will 
360 



AyrarelwoplBC 
r, directly ec 



find that it will be 4 minutes past 
12 in his watch before the aun 
comes to the meridian of Ayr, and 
of course that that body has taken 
4 minutes to go from the meridian 
of Edinburgh to the meridian of 
Ayr. Now, since he will liave 
found that the sun takes 4 minutes 
lo travel over 69^ miles, which is the 
distance from Edinburgh to Ayr, it 
is evident that he will travel over 
360 tmies that distance in going 
once round the earth ; because there 
are exactly 360 times 4 minutes 
in 24 hours : therefore, let him 
multiply 360 by 69J and it will 
give him 250S0 miles for the cir- 
cumference of the earth, and by 
dividing that by 31, he will find its 
diameter to he 79601^ miles. The 
dlaioeter of the earth, however, h 
generally said to be 7970 miles, the 
half of which is S985. 



S-f )25020 circumference 

_7 7 

22)i7514O(7960|§ milea is the diameter of the eaitli. 



TTie above method will answer the 
purpose of ascertaining the magni- 
W\ tnde of the earth in no other place 
but at the equator. It is only 
adopted above as it is easier under- 
stood than the following, which can 
be pat in practice iu many parts of 
the globe. In any place, where 
there is a sufficient extent of ice for 



the purpose, take the altitude of 
any known star, (the north pole 
star for example,) with a quadrant. 
and then proceed directly northward 
or southward till the same star he 
raised or depressed one degreci. — 
Then by taking the exact distance 
of the two places where you took 
your obaervauons, and midtiplyiiig 
it by 360, you will obtain the rar- 
cumlerence of the earth, and, by 
dividing the circumference by 3^, 
you will obtain the diameter. 
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DESCRIPTION OF THE StlDE OF AtPSACH- 



On the south side of Pilatna, a 
ConaillGrBlile tnuantaizi near Lu- 
cerne, are great forests of apruce 
fir, ooDsUting of the finest timber, 
but in a BitaaiioD which the height, 
tlie neepoeas, and the ruggedoew 
of the ground, seemed to render in- 
4Cce«Bilile. They had rarely been 
visited but by the chamois huntei's, 
Slid it was from them, indeed, that 
de first intbi'matioD concerning the 
Btze of the trees and the extent of 
the forest appears to have been re- 
eeived. These woods are in the 
canton of Underwalden, one of 
those in which the ancient epiiii of 
the Swiss republics is the beat pre- 
served ; where the manners are ex- 
tremely simple, the occupations of 
the people mostly those of a^cul- 
ture, where there are no manutiic- 
tures, little accnmulation of capital, 
and no commercial enterpriae. In 
the possession of such maatera, the 
lofty firs of Piktua were likely to 
remain long the ornaments of their 



A feiv years ago, however, Mr. 
Riipp, a native of Wirtemberg, and 
a skilful engineer, in which profes- 
sion he had been educated, in- 
dicant at the political changes 
efl'ecled in his own country, was 
induced to take refage among a 
free people, and came to settle in 
the canufn of Schwytz, on the np- 
posite side of (he Uhe of Lucei'ue. 
The nccount-s which ||e heard there 
o£ the for^t just mentioned, doier- 
iB,iji64 him tc visit it, and he was 
aa ^lich struck by ila appearance 
that, long aad rugged a^ the de- 
e(:ent ivas, he conceived the hold 
pr(iject of bringing down the trees 
oy no ether force tb«u their own 

L weight into the lake of Lucerne, 
frqin which the conveyance to the 
German Of«an was easy and ex- 



peditious. A more accurate avrvey 
of the ground convinced htm of (be 
practicability of the pioject. 

He had by this time renidad long- 
enough in SwilKerlaad, to have bstn 
his cedents and his integrity in aucb 
esiimatioR, that he was able to prer 
vail on a nnmher of the proprietora 
to form a company, with ft joint 
Btnck, to be laid out in the purcliBse 
of the forest, and in the construcn 
tion of the road along which it iVM 
intended that the trees should slide 
down into the take of Lucerne, aa 
arm or gnlph of which fortunately 
approaches quite near In tlie bottom 
of the mountain. The sura re- 
quired for tliis purpose was veiy 
considerable for that couutiy, a- 
muuntiug to nine or ten thousBn<l 
pounds ; three thousand to be laid 
out on the purchase of the forest 
from the community of Alpnach, 
the proprietors of it, and the rest 
being necessary for the construction 
of the singular railway by which 
the trees were tu be brought down. 
In a country where there is little 
enterprise, few capitalists, and 
where he was himself a stranger, 
this was not the leant difficult part 
of Mr. Rupp's undertaking. 

This distance which the trees 
had to be conveyed is about three 
of the leagues of that country, or, 
more exaciJy, 431000 (eet> The 
medium height of the forest it 
shout ^00 feet ; (which measure I 
took from General Pfyfier's model 
of the A'ps, hjhI not from any ao-r 
tual measure nient of my own,) 
The horizoutal distance just n>en- 
tiooed, when leduee^ to English 
measure, making 8llowaoc« for Uia 
Swiss foot, is 44,i>d2 feet, eight 
English miles and shout three fur- 
longs. 

Along this line the trees (j^- 
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Mcn<I< in * sort of trough, buiU in a 
^nvdle form, oiut eil*niling from 
to the Migo of th« laku. 
Three tree«, squared, and laid side 
bf side, fetm the bottom of the 
twught the tres in the iiiidille 
htnng its atlFface holloired, to that 
rill of WBter receired from dii- 
taoca to dietaniw, over the Hide of 
the tre«gh, may be conveyed alon^ 
the bottom, and (iruserrfl it moiat. 
Adjoining to the central part, (of 
trough,) other trei^s, also 
■quored, are kid parallel to the 
darmer, in inch a manner n» to 
trougli, roundeii in the in- 
itarior, and of eui^h dimensions as 
M allow the largest tree*) to lie, or 
to more along quite readily. When 
Ae direction of the trough tnms, or 
any bending, of wbirh there 
■re nsny, its sides are rnade higher 
' stronger, eapeclRll)' on tite con- 
aide, or ^at from which it 
Je, HO as to provide agaiaat the 
■ bolting or dying out, irhicli 
dwy sometinieR du, in spite of every 
precaation- In general, the trough 
W from five 1«i six feet wide at the 
.top, and from three to four in depth, 
nrying, however, in different plures, 
Moording to drcurnKtances. 

Thia singular road liaa been con- 
fftmeteA at ironaidernble eK{>enHe ; 
igji, as it goes, almost for its 
length, throug-h a forest, tbe 



mad, and of small valae. It con- 
•ina, we are t4ild, thirty thou«and 
nee; it ia, in genernl, supported 
IB cross timbera, that are iheni- 
■rive* supported hy upri^le fixed 
la the ground ; and thirse cross 
^Hsbers are sometimes close to the 
uface ; they ace occasionally under 
, Hid sometimes eleraied to a 
■reU height above it. It crosises 
aits way three great ravines, one 
pt the height of 64 feet, another at 
.Ifae height of 103, and the third, 
where it goes along the face of a 
nek, at that of 157 ; in two places 



r ground. 



it ie ronreved under 
was finished in 18]^. 

The Creee which dexesnd liy thia 
conveyance are sprurs firs, very 
straight, and of gr«at sise. AN 
their branrhes nre lopped off; they 
are stripped of the bark, and llie 
Hurikce, of course, made tolerably 
snMoth. The treen, or I<^h, of 
which the trough is built, are 
dressed with tbe axe, , bat without 

All bein^' thus piejiarcd, the tree 
is launched with ihe root end fare- 
most, into the steep part of the 
trough, ami in a few seconds ac- 
quires sneli a velocity as enables it 
to reach the lake in the short space 
of six minutes; a result altt^ether 
astonishing, when it k ronsiderad 
that the distance is more ttian eight 
miles, that the average declivity ia 
but one loot in seventeen, aiid that 
the route which the trees have tn 
follow is often circuitous, atid in 
some places almost horizontal. 

Where largo bodies are moved 
with BDch velocity as has now been 
described, and so tremendous a 
force of course produced, every 
thing had need to be done with the 
ulmoat r^ularicy ; every obstacle 
carefully removed that can obstruct 
tbe motion, or that might suffer by 
so fearfiil a collision. Every thing, 
accordingly, with regard to launch- 
ing off the trees, is directed hy tale- 
graphic signals. All along ttie slide, 
■ ■■■' tdia- 



differi 



tances, from half a mile to thre 
quarters, or more, but so that every 
station may be seen from the neat, 
both above and below. At each of 
these stations, also, is a telegraph, 
consisting of a iai'ge board like a 



r that t 



miildle < 



horizontal axle. Wbeu the board 
is placed upr^ht, it is s 
the two adjacent stations; when it 
is turned horizon tally, or rather 
parallel to the surface of tbe ground, 
it is invisible liom both. Wbea 
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tlie tree is launched from the top, a 
ugnsi is made, by tumin^ the board 
nprigbt; the same is followed by 
the rest, and thus the informntioD 
is conveyed, almoat instantaneoudy, 
alt along the slide, that a tree is 
now on its way. By and bye, to 
any one that is stationed on the 
side, even to those at a great dis- 
tance, the same is announced by 
the roaring of the tree itself, which 
becomes always louder and louder; 
the tree comes in sight when it is 
perhaps half a mile distant, and iii 
an instant after shoots past, with 
the noise of thunder and the rapi^ 
dity of lightning. As soon a^ it 
has reached the bottom, the lowest 
telegrapb is turned down, the signal 
passes along all the stations, and 
the workmen at the top are in- 
formed that the tree has arrived in 
safety. Another is set off as ex- 
peditiously as possible ; the moment 
is announced as before, and tlis 
same process is repealed, till the 
trees that have been got in readi- 
ness for that day have been sent 
down into the lake. 

When a tree sticks by accident, 
or when it flies out, a signal is made 
from the nearest station, by half 
depressing the board, and tlie ivurk- 
men from above and below come to 
assist in getting out the tree that 
has stuck, or correcting any thing 
that IB wrong in the slide, from the 
springing of a beam in the slide ; 
and thtis the interruption to (be 
work is reudered as short as possi- 
ble. 

We saw five trees corae down ; 
the plaee where we stood was nearer 
the lower end, and the declivity was 
inconaiderahle, (the bottom of the 
slide nearly resting on the suiface,) 
yet the trees passed with astonish- 
ing rapidity. The greatest of them 
was a Bpruee fir, a hundred feet 
lung, four feet in diameter at the 
lower end, and one fool at the 
upper. The gi'eatest trees are those 



that descend with the greatest nt- ■ n 
pidity; and the velocity as wi^t bs i ' 
the roaring of this one was evident- 
ly greater than of the rest. A tree 
be very lai^e to descend at 



all i 



Mr. 



Rupp informed ua, that was only 
half the dimensions of the preced- 
ing, and therefore only an eighth 
part of its weight, would not be 
able to make its way from the top 
to the bottom. One of the trees 
that we saw, broke by some acci- 
dent into two; the lighter part 
stopped almost immediately, and 
the remainrng part came to rest 
soon after. Thii is a valuable fact; 
it appears frvm It that the triction 
is not in proportion to the weight, 
but hecoines relatively leas as the 
weight inLreases, contrary to the 
opinion that is generdlly received. 

In viewing the descent of the 
trees, my nephew and I stood quite 
close to the edge of the trough, not 
being more interested about any 
thing than to experience the im- 
pression which the near view of so 
itingular an object must make an a 
spectator. The noise, the rapidity 
of the motion, the magnitude of 
the moving body, and the force . 
with which it seemed to shake the 
trough as it passed, were altogether 
very formidable, and conveyed an 
idea of danger much greater Utao 
the reality. Our guide refused to 
partake of our amusement; he re- 
treated beliind a tree at some dis- 
tance, where he had the consola- 
tion to be assured by Mr. Rupp, 
that he was no safer tlian we were, 
as a tree, when it happened to bolt 
from the trough, would ofieu cut 
the standing trees, clear over. 
During the whole time the slide 
has existed, there have been three 
or four fatal accidents, and one in- 
stance was tlie consequence of ex- 
cessive temerity. 

I have mentioned that a provi- 
sion was made for keeping the bot~ 
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of die trough wel; this ia a 
useAil precaution i the friution 
atlf diniinisheJ, and the Bwift- 
ia greatly incrttased by that 
a, in rainy weather the trees 
much faster than iu dry. We 
were assureJ that when the trough 
wiB every ivbere in its most per- 
fect coaditioD, the weather wet, aud 
very large, the deHcent 



sometiuieB made ii 



The trees tliUH bruught down 
to the lake of Lucerne, are form- 
ed into rafta, and floated down the 
very rapid stream of the Reuaa, 
bf trhich the lake discliargeu its 
waters first into the Aar, and then 



into the Rhine. By this convey- 
ance, which is all of it in siFeams 
of great rapidity, the trees some- 
times reach Basle in a few days af- 
ter they have left Lucerne ; and 
there tlie ini mediate concern of 
the Alpnach Company terminated. 
They suU contiuue to be navigated 
down (he Ittiine in rafts to Holland, 
and are afloat in the German 
Ocean in less than a month from 
having descended from (be side of 
FilatuB, a very inland mountain, 
not less than a thousand miles dis- 



timber thus brought down. 



RE PORT 

Oh the Manufacture of Gat obtained from Pit Coal, awl on it» relative 

valve to Oil Gas. With soiae Remarkt affecting the pnqioged Gag 

Uglablishment for l/ie Town of Dundee. — Ht/ Mr. John Nhlsok, 

Civil Engineer, Glangow. 

[Cuuuuuuic-Jiled by iht Aulhur-l 



The aubjects embraced in this re- 
port are chiefly practical. In the 
orection of new works, the princi- 
ples of which are not fully develop- 
1, it is alwaya safer to adhere to 
' n to troBt tu specula- 
] trequently disappoint 
IT expectations. Accordingly, be- 
Ues what practice I have had, I 
■e availed myself of the experi- 
e of my brother in the Gas Works 
'e, and of othera employed in 
conducting several of the works in 
England. We shall therefore be 
able to guard against several er- 
rors and defects that have hither- 
to occurred in the construction of 
gas apparatus, (which can only be 
discovered in a course of trial,) and 
to talce advantage of any improve- 
menlB that irom time to time have 
been made in its structure ; and, 
, to adopt any other me- 
i fiir facilitating the manufac- 



turing process, so far as already 
known. 

As introductory to these views, 
and in concurrence with some of 
your queries, when at Dundee, I 
shall make a few remarks regarding 
various complaints that have been 
made against gas eatabUshments, 
and the means of preventing, as 
much as possible the inconveniences 
complained 6f. 
Complaints against Gas Works, 

A gas establishment must from 
iiB nature be subject to an impres- 
sion which pretty generally prevmls 
against public works of whatever 
description, being set down in a gen- 
teel neighbourhood. But this feel- 
ing ought not to be stronger here, 
than against our fonnderies, our 
spinning mamifEictories, and many 
other mechanical and chemical oper- 
ations necessary in promoting the 
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lueful arte. According)^, alt)ioagh 
ftt the first erection of the Glasgow 
Gu Works the feeling wea Btrangly 
against it, }vt now I am not aware 
llMt BDf offensive omell is either 
felt or complained of in th« ntiich- 
bourhood. Thifl prejudiire haa 
gradually worn off. and any cout- 
plaint now arises from teaks of fiM 
wbirh caxnally occur in the Btreeta, 
and not from tlia interior of the 
works. Such occurrunma produce 
the only Hmell that ran reaaon- 
ably be complained of; and this 
smelK although unpleMsnt, ia at- 
tended with some advantages, par- 
ticularly in ^ving notice of danger. 

It ia admitted that the coal-tar and 
other aqueous Bubatnocea prmluced 
in considerable abundance in this 
sort of mantifacture, are offensive, 
and the lime uaed for purifying, 
when saturated with aulphureted 
hydrogen, carbonic acid, gas, and 
ammonia, also give out a disagree- 
able smell. But these products 
are almost the only grounds of 
cum plaint, in the mniiufacturing 
proceas, and exist chiefly within the 
walls of the establish nient, so as 
not to form any subject of complaint 
even to the neighbouring proprietors. 
Attempted Ifemeflies, 

A patent was fwnie years ago 
obtained for a ■ <lry lime purifying 
apparatus; but ita absorbent powers 
are found by Mr. Smith of Birming- 
ham and others, to be about two- 
thirds weaker than when the lime ia 
u«ed in a tiquid state; and has no- 
thing; to recommend it hut that of 
getluig quit of the additional water 
Deces8ary to bring the lime into a 
liquid fonn. Ita use will not, there- 
fore, prevail, except in cases where 
the works may be BO much surround- 
ed with De^hbouring building, as to 
make it entreuiely difficult to get 
quit of the liquified Uuie. 

Imprtisiona of danger. 

Htniig meptionqd abore that tha 



gas, when allowed to escape, wanw 
u« of the approach of danger, wa 
shall bIho make a few reimriss OS 
this sut^ect, because on this as wall 
as on the other an unlavourabla iin> 
pression pretty generally preraila, 
jiarticularly among comraunitiai 
unarqnainte<l witb its n<;e. 
Sources of danger. 
The sources from which any dan- 
ger can be apprehended may he 
cla'tsed into two. The one the gas- 
holder, the other the leading, pain, 
and pipes for conveying and distri- 
buting the gas in different parts of 
the town. 
Accidents by exjtlotion, and Afai 

On the first class 1 am not aware 
that in any of the numerous gas- 
holders, employed in various esta- 
blishments for manufacturing and 
supplying on a large scale, any ac- 
cident has occurred trom explosion, 
except in an inatauce s few years 
ago at Manchester, mentioned by 
Sir William Congreve in his report 
to Lord Sidmouth, on the state of 
the gas works in the metropolis, for 
January, 1822; and this occurred 
in the first filling of tfie gasoineter, 
through the ignorance and incau~ 
tiouaness of the persons employed. 
The Btmosplieric air nut having 
been exhausted from the gas-holdeiv 
was allowed to mix with the car- 
bureted hydrogen as it entered, and 
some of the workmen wiihing to 
ascertain whether the gas-hoMat 
was light, thoughtlessly appbad tt 
candle to a leak of couMderaUa 
magnitude, the gas immediately ea- 
ploded, tore in pieces the ga»-Dold- 
er, and otherwise did serious danv- 
n^v.. It is said one panoa waa 
killed. 

Some few cnsualtiee liave alsa 
happened, and HOiiie mischief haa 
been clone, by means of gaa issaing- 
from the pipes; hot, in these iu- 
stanca*, the iniwbief haa net aiiun 
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frain uif ordiuaiy leak or escape of 
gas; but by water drips or y]»g 
bol«a having been left opaD by care- 
less workmen, or by breakage in 
(he pipes, Aa iiislAiic« of this 
Isller kind lately happened in Lon- 
don. Soma part of the gau pipe* 
had boen incautioualy underniiuedi 
while the street ivas undei'going 
rapair ; n fracture was the conse- 
qiunce ; tuid, on ibe approach of & 
light which a person carried into a 
wiue vault under the street, con- 
UguouB to the fracture, the gas 
immviliately exploded ; overturned 
(be pavement, and did some nisr 
chief in the vault ; but riothing of a 
rery serious uaiure. These c««es, 
however, have happily been but 
few ; and the safety and success 
with wliich ^^as works in general 
have bean con<lucted, proniise that, 
with ordinary care, ua danger need 
be appreheuded. Indeed, there ie 
no known possibility of explosion 
occurring, either in the gas-holder 
or distributuig pipes ; it being as- 
certained by undoubted experi- 
ments, that coal gas cannot be in- 
flamed, even by a candle, till it 
comes in contact with a liody of atr 
mospheric air, from 5 to lU times 
ita own bulk, as the gas may vary 
is its illuminating power. 

That such a mvKtm* of atraos- 
phenu air should take plui^ in the 
gss-lldder or lending pipes, can 
K(i»rC4>Iy be supposed. Almost Uie 
only case in which it can occur in 
the gits' holder, would be at its first 
filling with gas. In such a case, 
the gas-holder, without having been 
previously exhausted, must be 
cbai^d witji atmospheric air. The 
gas woulil be forced to combine 
with it, and until this is discharged, 
it would be tmsafe to approach it 
with a light, in the event of any 
large leakage. 

Fractures or openings left in the 
conveying pipes, if undiscovered. 



do BftiouB mischief, particularly 
where vaults or common sewera ue 
contiguous I and ax^conlingly, any 
casualties that have happened, 
have been in such places wliere tlie 
two airs bail lodged and attabed t« 
an explosive mixture- 

Although an impressioB Is some' 
what present, that even the aper- 
tures of a hurtier may emit, by e«> 
cape, so much gas as to be tha cftvae 
of danger in a close ronoi ; yet we 
are not aware tliat on instance af 
tliis kind has at any time ha[)peaed, 
and it does not seem at all probable 
that it ever should, from the small 
quantity of gas that could in any 
place be emitted through a regular 
burner, this being always in pro* 
portion to the area of the chamber 
Lighted ; so tIjBt, in any case of a 
burner being left open, we might 
calculate on a continued emiasion 
of gas, from one to two days aud 
Bights, before even a chamber al- 
moat au--tight, would arrive at on 
explosive mixture. 

Means of avoiding causes of 
Nui»ance, 

It was stated that the odour of 
coal tar, and the lime when satura- 
led with Hulpbureted hydrogen, 
t^C. 8(c> are almost the only offen- 
sive products within the works, and 
that the boundary vpall sufficiently 
prevented these from being any 
eubjeot of compl^t to surrounding 
proprietors. But it might have 
lieeu ntentioDed, that, in carrying 
off these offensive vapours, the 
chimney stalk is also of very 
loaterial benetit, as it forms a 
powerful ventilator for these as 
well as for the smoke. It ought, 
therefore, to be large in its section, 
and of considerable altitude, by 

powerful current of fresh air, 
which either absorbs or carries off 
the surrounding vapoL 



loe 
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g of the tai' and eatu- 
rated lime, in situaliouB wbure ihey 
cannot be carried off by a Htreani 
of water, -or liy tbe ebbing and 
flowing of the aea, perhapa the 
next tieat method to get quit of 
them will lie by evaporation, as is 
the practice at the works in Glan- 
gow. And as this can be efiected 
by the heat of tbe furnace wall 
around the retorts, the only ex- 
pense incurred will be in the pur- 
chase of the evaporating pans ; and, 
as these may be made of tbin iron, 
tbey can be obtained at a small ex- 
penae. In regard to the manage' 
ment of tbe tar, it baa hitherto, for 
the greater part, been carted away 
in close vesaels from the works, to 
be boiled for tbe purpose of coating 
wood, iron, &c.; but should some 
experiments now in progress suc- 
ceed, to convert it into gas by pas- 
sing it through a second retort, 
under a bright red heat, it would 
thus be turned to an economical 



purpose, and aay nuisance that 
might otherwise be complained of 
in preparing it for a marketabls 
purpose, would be got quit of. 

To avoid complaints of smell, vt 
chance of accidents whidl Rxne 
from escapes of unconsuined ga% 
and which, we tbink, with ordioatf 
care may be greatly prevented ; 
attention should be paid, in diA 
firs! place, to see that all tbe pipe* 
are sufficiently tight, well laid, and 
jointed in tbe best possible maimer; 
and that the water lute valves fM 
abutting off the gas, and drips tot 
taking of the condensed raponr 



gent 



'ated i 






<tructed as to avoid tbe possibility 
of tbe gas escaping at tlieee poina. 
If thia ia well attended to, there 
will in genyral be no cause of com^ 
plaint, or of aimoyance from smells, 
and little danger of any aeriuua mis- 
cbief occurring. 

f To be co7itinved.J 



MB. BARLOWS METHOD OF CORRECTING OliSERVATIONS 
MADE BY THE COMPASS IN SHIPS, 

ber articles in 



It baa 'been found that in ahipa, the 
needle of the compasa ia materially 
affected by tbe iron used in the 
construction of the veeael. As that 
metal ia now employed in much 
greater quantities than formerly in 
ship-bitilding, the effect ihua pro- 
duced baa been growing in magni- 
tude ; and, in some cases, the er- 
ror is found to amount to no lesa 
than 30" or 40«, or even more. 
Such a source of error, without 
some mode of correcimg it, would 
have rendered it necessary to con- 
tinue to construct ships in the old 
method i and thus the important 
advant^ea muat have been retin- 
quiahed, in a great degree, which are 
known loreaultfrom the uaeof iron, 
( of cables, cap- 



sbtp-building. 

Professor Barlow, of ibe Royal 
Military Academy at Woolwich, 
having instituted a aeries of experi- 
ments on m^netism, made sevenl 
important discoveries. One of tba 
most valuable of theae is tbe curi- 
ous fact, that the attractive power 
of iron depends not on its weight, 
but on ila anrface ; a hollow iroa 
ball affecting ilie nt/udle as much as 
a solid one of the same diameter. 
From thia property, and from the 
attraction being greater, tbe nearer 
the needle is placed to the attrac* 
ting body, it follows that a plate of 
iron, of inconsiderable weight, plac- 
ed near a needle, may attract aa 
powerfully as large masses placed 



simple principle, Mr. Barlow de- 
rived the discovery of a method of 
effectQBlly correcting tlie errors al- 
ready described. This he effects, 
' i^'pbeiDg a plate of iron of twelve 
f fifteen inches diameter, in the 
t< drmvn from the compass to 



e vessel, or in the 
<a of that line beyond the 
A-of the compass, the position 
jlthe plftte being io each case de- 
~ mined by experitnent. In the 
ter of the ttvo positions, the plat*! 
oaitustedas to attract the needle 
b exactly the seme force as all 
Ibe ken in the vessel. By this 
meua the effect of the iron is neu- 
tnlized, and the needle takes the 
Mune direction in every position of 
Mw Teasel, and at all parU of the 
■Igirtfa, as if it were influenced by 
Km other power ttiau the magnetic 
r«#traction of the earth. When the 
^BM is placed between the compass 
$ad the magnetic centre of the ves- 
sel, it is fixed in such a position as 
Aly to double the error. Hence, 
direction of the needle being 
served, first wheit the plate is re- 




moved, and then when it is in itK 
position, the difference will evi' 
denily be the error; and conse- 
quently the true direction will be 
known. 

Such ia the very simple and 
beautiful, an<l at the same time 
highly valuable discovery of Mr. 
Barlow. For this, lie has already 
received from t)ie Board of Longi- 
tude £700, the lat^est reward that 
they have it in their power, hy their 
constitution, to bestow ; but it 
is to be hoped, that he will yet ob- 
tain other more adequate remun- 
eration. In the menntime. he has 
secured the invention hy a patent ; 
and means to supply the plates in 
alt sea ports, with the necessary 
directions for using them. 

In consequence of the great im- 
portance of this, it has been truly 
said " that if any vessel be in future 
allowed to go to aea, and especially 
to high latitude.i. without tfie pre- 
cautions HO eauily pointed out by 
Mr. Barlow, the loss l>oth of pro- 
perty and lives, in the event of 
shipwreck, may in most cases be 
fairly attributable to the owners." 



HUMAN SUSTENANCE. 
of tlie Ctmxamptian of Ijanded Produce by the Human 
Species. — By Mr, W. Pitt. 



I nscKON that a healthy grown 
person of the male sex, who uses 
Buch exercise, and wito liag what 
be tJtooie* at command, will con- 
Hnne, in bread, the produce of a 
ptttind weight of flour per day, or 
i/6& Mapper annum: this, allowing 
Sat the bran, will be the product of 
oDe-third of an acre, and allowing 
for potatoes and other vegetables, 
will consume in vegetable food, 
hilf an «cre; and in animal flenh, 
i !b, per day, 182^ lbs. per annum, 
or ibe filll produce of one acre ; and 
* * " r and cheese the product of 



half an acre ; * and in beverage from 
malt liquor, the produce of at least 
one acre of barley : in all — suppos- 
ing the land of good quality — the 
produce of three acres. 

The allowance for beverage may, 
by some, be thought high, but the 
home-brewed ale of my neighbi 
hood has six bushels of malt at least, 
to a fony gallon cask ; so if a per- 
son drink only f oar pints of ale per 



;t producfd oply 



east, j 

per- I 

e/*r J 

D half I 

} Itw. ■ 



<%. i.i. 182JL 
or ^e prodoce of Cul) twenty-six 
biuhelB ; a trifling allowance for 
antall beer at meala will rise it up 
to the produce of more than an 
Mrs. 1 believe I can ^nd people 
m pknty wilio would undertuke to 
df^ double tkit qwmtity, mtd 
mam/ who really do so," 

For the female sex, who are 
gmvra up, I would deduct the be- 
rerage, and a1lo*r them encli the 
produce of two acres; and for those 
benetih the a^ tA puberty in either 
sex, per head, the produce of one 



In order to ascertain the breadth 
of land necessary to support any 
gir^ mmber of the human species, 
I would diride them into three 
ehsses, in equal numbers aa abuce ; 
1, the male sex grown up ; 3. the 
female se> grown up ; 3. children 
of either sex ; a.itA one of each, M 
above, will consume the produce of 
MX acres, or two screa per bead, 
per annum. 

If we auppose the number of 
horses kept for draught, harness, the 
saddle, md all other purposes, to 
be equal W one-tenth of the number 
of human beings ; and that each 
horse, as before calculated, cun- 
Bumes the produce of three acres of 
good laud, then thirty persons and 
three horses will require sixty-aiua 
acres; to avoid fractions, I will 
say seventyacrea of such land; and 
mtppose sixty acres to go to sup- 
port thirty human beings, and ten 
acres to the three hor^^es, thus the 
horse consumea one-seventh part 

• Of Ibe hbouring part of the cgmmu- 
nity, TitW raoMy ihoufifuKb are i^ert to 
wlwiH Mf IKn qtiCDtit^ Were the highest 
Imafy I But we mult r«m?n]lMr, that 
Mr. W. Pin hu praikcal hit cilcldatkin 
of tbe consumption of lande<< produce, by 
tBe salutary proyiao, that ihe inrlividual 
•" tiat viial lu tketiwt at eenmaHd," Pro- 
hMy rte tuef Of hM SbiHtiOM imnwtiuk, 
were founded oa thit a uHMf t h *. 



the prime soils of Leicesterehire ; 
to adapt it to the whole kingdom, 
1 wouM diride the land imo lbre« 
classes, and suppose one-third of it 
as good as Leicestershire, one>third 
only half as good, and one-third a 
medium between the two ; then th« 
breadth of land must be inerMsed , 
as two to tliree, or it will requirs 
one hundred BJid five acres of the 
aven^ land of the hin^dom, In ita 
present state of Cultivation, to maili' ' 
tain thirty persons and three bor^e^ 
or three acres and a half per head 
upon the whole Dumber of humati 
beings. 

By this calculation, jevnt tn^ ' 
liong of people, living as i» the ovM* 
torn now in England, * wotdd reJ ■ 
quire twenty-one mittiona of a^irM 
of land cnhlvated for their otm Bub» 
aiatence, and three DiilKons and ■ 
h^lf of acres for the horsea kept ft* 
their convenience, their luxury, and 
their pteamire. 

I know Home people will object 
that the alk>WaDce of land for txirseij ' 
rs insufficient, and that the prodncd 
of much more land is consumed in- 
dividually by that animal ; and so A 
it may, where they are kept in lux- ' 
ury; but I know that £^'rey&iM^& 4 
(if oats, Whether with the grass and j 
liay fi'om tlie proportion aJlowed of 1 
medium land, will well support a J 
workitiff Jutm horte, and tJmt if * 
more is given to hntiiera, and otheM 1 
who make great exertions, leas M ^ 
also ^-iven in many cases. The 1 
SbtM obserVBlkm will bold good re- ^ 
specting the human apecies, where ^ 
tbb luxury and exlrftv^^nce of seme ^ 
are counter- balanced by tire absti-' ^ 
uence or poverty of others. 1 

* lUther OS " irai d\t ctatom n Sllg~ i 
land," fo( it mty he gruotlf doubted, ( 
wtiether there are Daw in Edgljud onfr- 
teafb of Ihii number, having " wM tkcy 
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If tha above data were mnen, 
it MMns nirt ditlicult to dednce from 
ihem ilie due proporcioD of culiiva- 
tioB of diflerent xrticles Ut suit llie 
preMDl modeituf lirit^; or (o point 
oiUtHcii eeonotuicAl alierationi a* to 
tend (o support a mart Dumeron* 
pOpaletSon: thux, a farm of 210 
acres of medium land in to support 
atsty huDiaD Itoinga and six liorscs ; 
for the furniM', 

Wheat *III be irintM itpon, £U ictn, 

Bute)' at loat ntHin .....EO — 

Ou» Sot btmai apoa 10 — 

B«H «m1 FWM for bogi ind ather 

■tDck OpM.. to -' 

FoUtoea or TurnJim, uf Gnwu 

eropit npon £0 — 

Wbttt Uluw npaa. 10 — 

CowpHturr, *0 — 

StKtp pMllHV, iO — 

Bar« tuts nn lo anen, ca« bn 

M 80,! .'.30 — 

«10 lena. 



From ihia cakulHlian it eboold 
sppeor, tliat, to (rtipply the prpsf-nl 
deuiaixl, near oite-tenih of the culli- 
TBted land should be M)wn with 
wheat, and the same proportion 
with harley; that lwcf»erMilh» of 
the whole breadth of latrd shouki 
be cultiT8i«d for grain or pulse, 
one-Beveotti grten crops of fallow, 
three -sevenths |)Dgture for live stock, 
aod oiie-aeventh in own for hay. 

It tiao appears, that a much 
grenter population mar be support- 
ed from the lanie br^dlh of hod, 
upon vegetable foot), and the pro- 
duce of coH's in milk, and ita pro- 
dui^ than am upon aniuial diet, 
and fetmonted liquota used as be- 
verage ; and that these two latter 
are elmosl equally a luxury ; as an 
individual, by iiidul^Dg either in 
the one or thw other, may dear off 
the produce of nearly an equal 
breadth of land. 



LETTERS ANl 
tm PlAE BNOINF>a. 
' TSflie EJIlDMoflbB 
■fitlJCO* jWEcHaNICS* Maoaxixe. 
CRNTUMENr-^FroiD your iwtlcfl lu 
rdp StwfeMtca' Mngxzina of the 2eth 
k Fal>B»Ty,of my foriner commiiBiBalloii, 
\ X a» aoMuragod to pr»eut y«u with uiy 
UOB thesutueulofraiiiiHI wMralH'''* 
FlIploireL Willi rBgard to waltr engluM 
doyed Id utlnguiihjag fire. I am per- 
iled tbHj by couprewHti's ul the wi 



(wuld be throwi 
T height than by the ei 
in ii». The pinreHB) 
I tfai bitlowa la by the caniprcu 
~ ; and by sn eugiits fhr </HiUr i 
Kaamfl prloalpJv, in xvhicb tlie e 



, Id, 



in ployed 



Kild be (iven la water as iLu engine 
B m&S pfp« cOutd Bu^Caiii ; and aa, by tbe 
T opeivtion of such an engine, file vacuum 
I would be much gi'ealer iLan by (be 
E pump, It could easily supply itAclf, avail 
T ^tbougb the vrster were much bi'loiv 
I ttottTClaf llie ntglns. I am UtMwhe 
rof opinion, [hat, oa iW«bbM! prlnalple, 
"VMdd banbiad BbOTC lU level by 



D QUERIES. 

SB enghis bel^ 1*M in a rivar, by 
the hrt» of the enrronk oould b 
ployad M tba < 



tbe. 



igpawar. 
Beoury at prea- 

ilTer any tbiijg iviih ri^nrd to 



principle; What I wish rrom you, or 
BDy or yoirr CnrrrspvnitnU, It, yoor 
opinion wHWhcr Iba principle Is gooj or 
not, or Il&rly lo be aiiyirtsa weAil. 

A FataiTD M the CtRcmjitiov 

at Knom.t'oae. 

Edlaburgb, 16th MarcK, insi. 



TStTUbW Magazine, V. Inijiiim whether 
Ihsre be any truth in tbe obaervalioo ao 
ofieo I^.■dl^ by wa^erwenien, that Ilia 
teaipec of tLe wearer haa considertible 



founded tn iraih, If T, Inwevvr, May 
teMon! t» iffve Btf p»0i' opinion on the 
qucslioD, 1 would bfg to differ eotirely 
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try bodj sajB, 



is allawed, ■ 



GO'intry, I believe, HlIirmB 
who should know better tbi 
ii the oldiflt thing I n-cnllect of for am 
WBsharwontin to ny, Ibnl m; ihirb 
n m; broth- 



It 



<T Joho'i 



who 1 



I of tbe . 



t all like 

wubervomen not only affirm the fact, 
they give a resBon for it; n thiog not 

that the ill-nUnreil man perspires mare 
than the tdad of easy tfflnper ; and this 
reason la to mf rertaliily pprftctly suffl- 






le kind. 



It promotes perspirstloDi and ret^iui 
upon the body. If we change our ;t^T- 1 
nelH often, tbe effect Is weakening /'If,' 
we wear them long, they became damp, 
dirty, and dlsngreeable. The proper oae 






:iath is for gi 



oof 1 



om above the boota or the 
shoes in damp \reather. Tbey than 
keep us dry ; and they do not prevent 

the penpiratloii from FVaporatlng.] 



Gi.A» 



H- Mac 



Gestlemew, — If yon, or »ny of your 
worthy Correflpondents, could solve the 
following query, it would oblige, 

Your obedient Servant, 
T, O, 
*IUie<-8tr«1, 191b Msrcli, I'm. 

Dms wal«iin»f cloth, or leather. If 
woRi next to the akin, prevent penpira- 
tion ? And if so, Hove they the lame 
eAict when osed for a gr«at-vaat, or 

[Certainly neither waterproof cloth, 
nor leather, although worn next tbe skin, 
prevent penipiratlon ; we should rather 
think they promote It. But they have 



'o tbe Editon of tbe 
f Mechanics' Magazine. 
Gentlemen, — I am a reader of yonr 



exeellcDt Magazine, u 
' 'tsproaperlty I and, 



lalderi 



b heartily 
■ mueh 



useful knowledge from It, and seeing 
that Its intent Is for tbe ignorant to get 
iurormaldon, I humbly request you ivould 
be pleased to Insert the followiog, re- 
questing tbe opinion uf same of yonr 
Correspondents ; and when you find a 
8atls6u!tory answer, to give it publicity. 

Having seen tbfl coppersmiths bend- 'A 
ing wires, by means of three rotlers. to 
any circle necessary, 1 conceived that . 
bars of iron for carC-wbeel shoeing, of * 
S| inches broad, and from 5-Sths to an ' 
inch thick, might be bent In the same 
manner, perhaps with the interwntlan 
of a few wheels and pinions, with aa | 
great ease (though not so quick) a* inull \ 

I am, yours reepectfnllf, 



J.J. ■ 



Commonleationa from IntatUgent Mechanics will be very acceptable, in whalsver 
style tbey may be written. If tliey contain a full acwont of the Invention or Im- 
provement, which Is the sut^ect of their notice. 



Published every Saturday, by V 



R. M'PHDij, 155, TroDgate, Glasgow, to whom 

(post fald) iniijii be addressed. > < 

ctniLL, ntiNTOu 
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PLAN OF MAKING HOADS. 



The Plate representR a Road or 
Street laid with tlie Srone-traehs, 
recouimen'led by Mr. Stevenson, 
civil engineer, for all great thorough- 
feres, (ind for all steep atclivitiea. 
Tlie propriety of introducing Iron 
RmiiTayB as a sulistituta for dit«h 
or small Canals, seeras now to be 
fnlly admitted; and the uae of 
Stune'tracka for oar common roads 
ia a subject of much importance, 
and one to which the public atten- 
tion ought fbrthmtb to be directed. 
Before more particularly explaining 
the kind of jmtli illustrated by the 
engraringi we sliall, Urr tlie benefit 
of many of our readers, deacr\b« 
the Bti-ucture both of the common 
road or highway, and of the acreet 
or cauaeway of Uiis country. 

Common Hood. — The exertions 
made to obtain a smooth surface is, 
at present, one of the moat con- 
spicuous featurea of our systBm of 
road-making. Thia has been ef- 
fected in a, wonderful degree, by a 
greater attention to the general 
, ^bfic uf the road, and by reducing 
, ,tl)e metal or stonea to smaller di- 
ihensionj4. It mu^t, however, be 
observed by ey»ry one, that our 
Tieat fornied roads very quickly get 
into diar^pair, and tliiit the aitualion 
of the traveller ia rather tanl^iiing ; 
for no soonM does he hag^n to feel 
Gi6 comfoi-ts of a smooth path, than 
an frksome Mdium. ensues, while 
^Miassea alongTieivJylaid pieces — 
the v,ad beii^ aliiost constantly 
" onder -loair. Wh«^ itere is 
much tratu^ jt ahsMlote., requires 
a, canlmwfid oj^jition, aafl^ un- 
wearied, attention, ,tp keep t..,^ 
fine-spwi roads in Onler, This, 
indeed, is rendered obriiiUB, even. 
from the quaUity of clayey stuffs 
that K raked_ ti^eiher ill heaps' 
. after raina, or is bfi.,Ti aboilt 1n thet 
, atale of (IubE iri d'? "^atfieK Thfl 
igi^jiial c6st of a 8tm>„. ^f p«- 



periy broken road-metal, ibeMnring 
eight inches in depth, in auch a 
aitnation as Edinburgh, wliere good 
rock is to be had in abundance, 
may be stated to be at the rate of 
about £ 2, 10s. per rood of 36 
square yards. This course of metal 
laid upon the several approaches to 
this city requires to be renewed, or 
woahl be wholly worn out, in about 
three years. In the public si 
the waste would be f 
more rapid ; and 
render the nee of small metal nn- 
Buitable for a much frequented 
thoroughfare. Where it has been 
tried, in some instances, in England 
and South Wales, the inhabitants 
complaiu " of havin«^ ait the dust 
of*ummer, anil all the dirt of-win- 

Cau.teieayx. — Were it not the 
great c^peIIse of cause way, ita 
roughness, and the jarring noise 
which attends it, this \vou1d no 
doubt be generally resorted to both 
for roads and streeta, as is the case 
in France. The causeway ta of . 
two kinds; one termed rubU, the 
other aigUr. In the former, tfae 
atonea are irregular, both in their 
figure and dimensions, and they re- 
ceive hardly any chipping or drew- 
ing fi-om the <] 






pavionr. 
on the con- 
trary, consi<«t« of stones w^ll assem- 
bled, carefully hammer-dressed, and 
;gular courses across 



the I 



upoj 



I of t 



long conaideied the 
perfection of road-making. But 
the stones being formed witK the 
lower ond, or that winch u set 
upon the gi'ound, somewhat smaller 
■ in the uppor suriwe, they C 



■wnt 

S^ptly touch 'onlyai 

therefore, n pres' 
uponui^ ] r' ' 
and eet U, , 

' , -JlbBcu 



IT the top. 
ire comes 
formed, 

js flaaily 
eway he- 
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comeB dislocated, and gets into nu- 
merous hoDows. The dislocation 
of the ruble causewajr is still more 
rapid, as the stones rest upon a 
smaller surface than either the 
aisler causeway or oFen the rounded 
stones in general use in the streets 
of country towns. These last form 
a Tery rough and unpleasant road ; 
but in connection with the stone- 
trada now recommended, they 
would form most durable and ex- 
oettent streets. 

In tile neighbourhood of Edin- 
burgh, the expense of aisler cause- 
way is about eight guineas per 
rood ; while ruMe work may be es- 
tinaated at about one-half of that 
sum. Perhaps the finest speeimens 
of British panng are those of the 
Commercial Read of London, Great 
Sackville Street in Dublin, and 
Leith Walk of Eilinburgh. This 
last forms almost the only thorough- 
kire to the Port ; it is nearly two 
miles in length,' and its breadth be- 
tween the curb-stones, which line 
oflF a spacious footpath on each 
side, may be taken at an average of 
56 feet. It is now fourteen or 
fifteen years since it was con- 
Terted, from a very bad common 
road, into this specious causeway. 
Although the surface of this street 
now exhibits many inequalities, yet, 
with a very little repair, it has con- 
Ixnned a good road during that 
comparatively long period, and may 
continue -sCBl-^ as long in the same 
states Now, if we compare this 
witli the continual repairs which 
common roads with a Bimilar traffic 
demand, we presume that a small- 
metal read would have required to 
bave been renewed erery third 
year, or at least five times since 
Leith Walk was paved with aisler 
causeway. Hence it follows^ that, 
in the course of fifteen years, this^ 
whidi cost eight guineas, must, 
upon a moderate calculation, have 
cost about fifteen guineas per rood, 



including the expense of raking 
mud, and other contingencies, to 
which the causeway is but little 
incident. We here also lay out of 
view the inconveniency of repairs 
almost constantly going oo, besides 
the much greater quantity of dust 
inseparable from the common road. 
The causeway is, therefore, upon 
the whole, more economical than 
the small-metal road ; but this kst 
is more pleasant for the traveller. 

Wked Tracks cf Stone. — If any 
one can suggest a system of road* 
making which shall lessen the ulti- 
mate expense, and avoid the incon- 
veniency attending the frequent re- 
pair of smalK-metal reads, and, at 
the same time, secure all the ad« 
vantages of a smooth and unifomn: 
railway, with the duration of the 
aisler causeway, we doubt not that 
its importance will at once be ad« 
mitted : and if its practicability be 
also evinced, we trust that it will 
soon be brought to the fair test of 
experiment. The chief improve- 
ment alluded to, as proposed by 
Mr. Stevenson, is effected by 
laying StonO'Traeks, of a simple 
construction, upon a firm founda- 
tion, if not throughout the whole 
extent of our principal roads, at 
least upon all their acclivities which 
exceed a greater rise than at the 
rate of 1 perpendicular to 20 hor- 
izontal feet. (An undulating line 
of road which obliges the carrier, 
in most instances, to modify his 
lead to one-half of what his horse 
can take along the more levd 
parts.) It is likewise proposed, 
that the lea^ng streets of all towns 
and villages situate upon the prin- 
cipal highways, slioulci be laid with 
these stone-tracks. The traveller 
would then glide smcmthly along, 
instead of being accompanied with 
a thundering noise and jolting 
motion most unpleasant to himself 
and the inhabitants of the respec^ 
tive places through which he passes. 
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PerWpA the adraDlsgea of lliis 
system cannot be tiPtter exempli Bed 
thoD hv noticing an experiment 
maile in presence of some of the 
Directors of the Forth and Clyde 
Canal Co(n|)any, upon a Ket of cttxt- 
iron tracks, laii) upon an acclirity 
rising at the rate of about 1 in 15 
to Port- D Hildas, near Glasgow. 
Here one horse actually drew up a 
load of three tons on a cart wei({h- 
ing 9 cwt.» In ihia case, the horae 
proceeded up hili without much 
apparent difficulty till he readied 
the top, and was about to enter on 
the common causeway, when lie 
conld proceed no farther, although 
the road had now become level. 
The <»rtera frequenting this road 
agree, that their liorsea ha<l formerly 
greater difficulty in taking up '24 
cwt. on the cauMway, than was 
uow experieoced witli 3 tons. 



• We 



I shall b. 



xcased 



fat atlemptlDg: to 
Southera IVieiiilB the benefit of light 
eiDgle-horse ou-Ea. The team is md«id 
more like English wealth, bat it is 

hanus n-ork equally. Much as we ad- 
mlra that nobte animal, the dray-horse 
of London, we. cannot approve of the 
policy of yoking Ihnn In lesma. Our 
reelings bave, indeed, been often agitated 
by seeing the whole load of leveiBl tons 
thrown upon tbe shaft horse at almost 

We are, however, far from diwtpproving 
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ted, that caat- 
iron, which would he so much 
more durable than stone, is eo ex- 
pensire. It may also he noticed sa 
a draw-back to the use of thai nur 
terial for the thoroughfare of a 
street, that ita property of hardoeat 
and of getting smooth, even to_ a 
state of polish, hecjimes prop«'- 
tionally disadvantageous. Tha 
Htone-tracks, on the contrary, pre- 
serve a certain degree of roughness, 
and the numerous joinings eng- 
gested by this plan are also tavoinv 
able to the safety of the horee. 

The individual component stones 
of the wheel-tracks hitherto very 
partially in use, extend from 3 to « 
feet io length, are about 10 or 12 
inches in breaitth, and 8 or 10 in- 
ches in depth. In the neighbour- 
hood of Aberdeen, tjiere is a granite 
railway of this description, which 
runs several miles along, or in con- 
junction with, the common road. 
The stones of the tracks recom- 
mended hy Mr. Stevenson, on 
the other hanil, are of a cnbiral 
form, measuring only from 6 to 8 
inches in the length way of tbe 
track, and 12 to 14 inches in depth, 
18 inches in breadth at the base, 
and 13 inches at the top or wheel- 
track. The stones are therefore 
proportionate in all their dimen- 
sions ; for, unless they coutmn a 
mass of matter corresponding to 
their length, they will he fotmd to 
want strength and stability. It 
would hardly be possible to keep 
slender stone-rails in their pbcesi 
and hence the chief benefit of a 
connected railway would he lost. 
On the other hand, very large ma< 
trerials are difficult to be got, and 
are also more expensive in ca(Tuq;a 



in cafTuqia i 
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frorkmaitBhip than Btunea of 
^'smaller size. The Italian wheel- 
(ticka are compoaed of atones 2 
breailtb, anil of varioaa 
To lessen ihe risk of 
lorseB MUng, theae broad sloncB are 
kspl in s rough state, by occaaion- 
ll^ cuttiiiB; grooves with a pick- 
Be npan their upper Hurface. A 
Ikode of paving with lai^ blocks 
f granite, chequered or cut in this 
tanoer, has been tried in twine of 
sQf«et8 of London. In order, 
.'eVBT, to give pavement of this 
&d the necessary stability, the 
DCka would require to hare their 
ions equally large ou all 
the expense of which would 
great. But cubical stones 
UFthe size now reram mended, may 
IB procured at a moderate price, 
bd throughont a great range of 
(Hintry ; while tbe tracks, if pro- 
erly laid, will actually be more 
thble than if blocks of larger <li- 
iployed. For we 
my nodce, that a carriage wheel 
ista or impinges even upon a less 
frbce than one inch of ita track at 
'time, in the coarse of each revo- 
WtioD ronnd its axis : hence, it 
WKf he conceived to produce a 
D<1 of coinpensaling effect, con- 
bcted with the use of small stones, 
btcb prevents tbe treraour from 
Sng communicated beyond the 
mitad sphere of each particular 
* " and, consequently, eitending 



This 



ly a few iocheH. 

Ti^ was origiually proposed for 
B Main-Street of Linlithgow, forui- 
g part of the great westeni road 
[iin Edinburgh to Stirlingshire, 
otice has since been taken of it in 
« Transactions of the Highland 
iciety, Vol. VI., arid in Dr. Brew- 
fER'a Encyclopedia, under the 
HCle " Roads ; " and 
ba of the plan will at once be ac- 
ured by examining the prefixed 
letvh. By ueing tracks of this 
tiOD — giving tinstones a pro- 



portionally broad bed — and laying 
them upon efirm fonndation, (whicn 
is indispensable,) we should have 
our streets, and the acclivities of 
our highways, rendered smooth and 
durable — avoiding, at the same 
time, the great expense and incon- 
venience of the common road, and 
the irksome noise and jolting motion 
of the causeway. Specimens of 
these tracks have just been laid in 
some of the principal streets of 
Glasgow, by Mr. r'EHaiF. • the 
superintendent; they have also 
been submitted to the Trustees of 
the County of Ediubut^h; and 
brought under the notice of some 
of tbe Parishes of London. 

The tracks may be formed of 
granite, of whinstone, (i. e. green- 
stone or basalt,) or any of the bard 
varieties of rock capable of being 
hammer-dressed. Such materials 
abound in Scotland ; in luniiy parts 
of the north of England, as far 
south as tbe approximating sources 
of the Tees and the Ribble, and in 
all the districts of Wales. One or 
more sets of tracks may be laid, 
according to the nature or extent 
of the thoroughfare. Let us, fur 
example, suppose, that a street 
measuring about thirty feet in 
breadth, be laid out in six com- 
partments, as shown in the engrav- 
ing, with a foot-path ojk each side. 
Three of these compartments are 

Eaved with ruble causeway for the 
orse-paths of the city or town. 
The remaining three for the high- 
way, are repr^ented as laid with 
broken stones. Tlie sides of tbe 

tact with each other, are to be 
dressed so ax to tbrm a plain joint 
the track, and dressed square, 
to touch throughout tbe 




us 



THE GLASGOW 



Ifbolfi suifaca of tlie joiiil. Tlie 
wlisel tnick ia to be flat, or without 
tag gruove, that carriagea may 
move off and on witlioui obstruo 
tinq. Tlie aJJes are to be drflfiaeJ 
of the Eloping forui, sliOH'ti in the 
section of the road, but, excepting 
in ^e joints across tbe track and 
on t|ie tiip, the stones are ouly to 
be bammw-dreestHi or chipped after 
the tiau»1 matuwr. Great rare will 
be necessary, aa before noticed, in 
praparing a. finn and compact fouo- 
daiioQ for the trarke. A etratuio 
of gf^el or stoite chips, to the 
dflptb of ibree or four inches, laid 
ill limp mortar, according to the 
nature of tbe soil, will answer in 
every case. Tbe laying or building 
of atreet-atonea with mortar, is 
e«minon in Bath, Faria, and other 
cities ; and nnlesH sucli a plan be 
resorted to, the beat effects of thiu 
ayacem mQ l>e lost to the public. 

In upholding roads or streets of 
this descriplioHi the intermediate 
spaces, on which the boraea go, will 
seldom requii'e repair. We have 
seen, in the enampla of Leitb Walk, 
that ^sler cauaeivay baa continued 
in good order fur about fifteeu 
ye^ra, and, witb oc^^sionnl repaira, 
may probably Wt double tbat 
period. Ffum tbi». we "nay con- 
dude, tliat the a&eitB will continue 
for a period of many years. For, 
allbo4igh the traffic upon them 
would be greater than upon the 



road or street generally, yet it ii 
curious to observe, tbat howerer 
spacious a road may be, carfiiigw 
are fouiicl to gu very much io par- 
ticular' lines, one after anotheri audi 
therefore, tlie duration vf ai«ler 
cauaeway forma a ])nitty good cri- 
terion fur judging of the com- 
parative economy of tbe proposed 
wheel-- track*. 

With regard to the expeoae, we 
may notice, that, in the vicinity pf 
Edinburgh, tbe lineal yard of too 
of these tracks will cost about wtw 
shillings, and, consequently, donbl« 
of this sum for two sets, to suit cum 
riagea travelling in opposite diro^ 
tions. In the ordinary traffic of ■ 
city or pnblic road, tliey may be 
etitinjated to last about fifteen yeai% 
or as long as three or four strata of 
common road metal of 8 inches in 
thickne»<. Not only, therefore, wilt 
the comforts of tho traveller aud 
tboae around him be provided for, 
hut the wear and tear of carriage- 
wheels be preventer!, and the direct 
economy of upliolding tbe ]iighvray& 
and streets be carried to an iio- 
mense extent by the adoption of 
this system. We are further of 
opinioa, that this system of wbeel- 
traclfs is applicable in many utua- 
tions, where iron railways would 
eitlier be found too expensive, or 
where they cannot be introduced 
with propriety. 



SEISMATIC MACHINE. 



Gbmtlsmbn, — I have enclosetl 
a dntwiag of a very simple machine 
for raising water, which, if you con- 
sider worthy of a place iit your 
Magazine, you may introduce wlien 



The first plan of this machim 
was a tube with a looped flexure, si 
formed, that by giving it a vihra)iui| 



motion like the pendulum of a clock, 
water would ascend through it. — 
But it was afterwards found, tbat 
it would be a preferable plan to 
foi'm it of a series of pipes termi- 
nating in corresponding boxes, as 
represented in the figure ; and the 
model formed apun this plan was 
tbond to nicceed quite well, both 
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it rauiiig walor, aod, when iiiT«rl- 
ed, »f Jbrclng air down in water. 

" do not anticipate tliat tbe int 
■miment will ba of miirh ])r»cu<«l 
Htei liowever, as I believe it ix orl> 

SbI, it may. an (bia actouiit, gn- 
• tha mtrioMty of tho«e of yaw 




reader* who i^ke pit* 
cbantcat pur* vita. 

I hoTo ityrecl it " The Seiwaiba 
Mathioe," SrvM a rotereDm (o iu 
vibratory motioua. 

Vimni, ke. 

J. A. 



'OPtTLAR METHOD or SOLVING QUESTIONS w ASTRONOMT. 



IaViito in enr last nbown the 
d of SaiJDg the hiio of tlie 
Rtb, we tbalt now proceed to the 
ndiod for finding the tJistance of 
e moon, after hariiig ilesi^rilied 
e fenn, and explained the use of 
e quadrant, wbirh is an instru- 
. cm used for a»eertainin^ the 
MfgfitB aad distances of objecta. — 
lis ^ fourth part of a circular 
^mrd, {m in fig: i.) the round ed<re 
t wUab ia divided into 90 equal 
Is, called depeen, anil having an 
lex band BO fixed upon it at A, 
,t it may turn and point to any 
t of the rounti edfce. Upon the 
|d are flxed in'o little brass 
lates (vit^ a small hole in each to 
Mk through. 
In measuring tvith the quadrant, 
B eomei' of it at A jn always sup- 
Med to be in ^e centre of a circle. 
Ippote the circle in fig. 4 to be 
M in which the moon ^oea round 
e earth, and that the curaer, A, 
of your quadiant is placed in its 
centre, and the corner at O point- 
ing directly to M, where the moon 
ia at the meridian, then, since all 
QcncleB are divided into 360 degrees, 
c aball suppose the degrees of the 
'i circle to begin at M, the 
9 meridiaii, and go round by 
U and U, aa in the figure. 
, The quadrant beijig placed as 
liove directed, if the index hand 
e placed upon it ho that, when the 
1 is at the meridian, she may 
\ tlirough tlie ugUt holee 
^tcb are upon the indes hand, it 



will then point to degree* vrpon 
the quadrant, because the moon is 
then at the meridian, where we have 
supposed the degrees to begin. — 
But if the moon were at L. and the 
hand placed upon the quadrant so 
that she might be seen throng the 
sight holes, then it would point to 
60 degrees upon the quadrant, and, 
consequently, the moon would be 
60 degrees from the meridian ; and 
if she were down at the horison at 
H, and the hand so plBce<l that she 
might be seen through the sight 
holes, it wouki point to 90 degrees 
upon the quadrant, of course the 
moon is then 90 degrees Itoir the 
meridian. 

We shall now proceed to fig. 5, 
in which the large circle represents 
the moon's orbit or circle, E re- 
presents the earth, M the moon's 
meridian, and A, that place upon 
the earth at which we suppose the 
moon's diatance to be measureil.-,- 
When the moon is in the equinoc-' 
tial, (that is, when the time she is 
above the horizon is equal to the 
time she is below it,) fix your quad- 
rant so that the comer of it at O, 
may point directly to the moon 
.when sbc Is at the meridian; and 
the corner of it at 90, point exactly 
to that point of the horizi 
which Hhe sets. It is plain, 
when the quadrant is fixed, if you 
place the index hand so that the 
moon may be seen through the 
sight holes when she is at ilie meri- 
dian, it will point to degrees up- 
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on the quadrant, and when she 
comes to S, if you place the hand so 
as to see her through the sight holes, 
it will point to 90 degrees, by which 
it would appear, that the moon has 
gone round the fourth part of her 
circle, in goiug from M to S ; but 
it b evident from the figure, that 
she cannot have gone round the 
fourth part of it till she goes to R, 
opposite the earth's centre, which 
is also the centre of her orbit. This 
ia owing to the comer of the quad- 
isnt at A not being placed in the 
centre of the moon's circle, for if it 
were placed at the centre of the 
earth, the moon would he at R 
when the index hand pointed to 90 
d^eea, as may be seen by the 

It is well known that the moon 
takes 24 hours and 4'8 minutes to 
go once roaud the earth, from me- 
ridian to meridian; of course she 
will ^o round the fourth part of her 
circle [as from M to R) in the 
fourth part of that time, which is 6 
hours and 12 minutes. 

Having fixed your quadrant as 
above directed, note the exact time 
when the moon's centre is on the 
meridian, which we shall suppose 
to be six o'clock at night, then 
when she is drawing near to the 
horizon at S, watch her, and note 
9f time when 
I through the 



sight holes, when the hand ia 
pointing directly to 90 degree^ 
which will be at 8 minutes and 4 

seconds past twelve." Thus you see 
slie will have come from the meri- 
dian at M to S in 6 hours, 8 min- 
utes, and 4: seconds, or moments, as 
they are commonly called, which 
leaves 3 minutes and 56 seconds 
that she will take to travel from S 
to R, which makes out the fonrth 



R is equal to the half of the diame- 
ter of the earth, which is 3985 
miles, (see the article in our last, 
p. 101,) and that the moon travels 
that distance in 3 minutes and 66 
seconds; divide 89380, (the se- 
conds which she takes to go once 
round her circle,) by 236, (the se- 
conds she takes to go from S to R,) 
the quotient will be very near 378^, 
which is the number of times that 
she travels 3985 miles in going once 
round her circle. Therefore, multi- 
ply 3985, the miles, by 378^ the 
times that she travels that distance 
in going once round, and the pro- 
duct will be the number of milea 
that are in the circumference of her 
circle. Then divide the drcnm- 
ference by 3^ and the quotient will 
be its diameter, the half of which 
will be her distance from the cen- 
tre of the earth. 



236)89280(378/^ or 378J 



3985 

378^ 

31880 

27896 
11955 



1507658^ circumference. 
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154 

213 
198 
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miles is the distance of the 
moon firom the centre of the 
earth. 



REPORT 

On the Manufacture of Gas obtatJied from Pit Coaly and on its relative 
value to Oil Gas, With some Remarks affecting the proposed Gas 
ISstabUshment for Me Town of Dundee, — By Mr. John Neilsom, 
Ciml JBnffineer, Glasgow, — Communicated hy the Author. 

[Continued from page 108.] 



' JRelaiive Values of Oil and Coal 
; Gas. 

Haying made these remarks on 
the subject of public prejudices in 
'regard to gas establishments, we 
ahall now, before entering on any 
recommendation with regard to the 
genera] structure or state of the 
*woik8, state the result of some ex- 
-periments made to ascertain the re- 
lative values of oil and coal gas, as 
these must have some influence in 
the dedsion of the question regard- 
ing what sort of gas lights you shall 
ndapt. 

The relative values of coal and 
oil gas, is a subject which was 
awhile ago agitated with some 
warmth, particularly in England, 
but I believe is now, beyond doubt, 
in regard to economy, set at rest 
in fiivour of coal gas, by means of 
the decisive experiments of Messrs. 
Heropath and Rootsey, of Bristol, 
which seem to have been conduct- 
ed by them with great candour. 
- Several data of Messrs. Taylor 



and Martineau of London, the oil gas 
patentees, who seem to have been 
followed by Mr. Mike of Edin- 
burgh, were, by their repeated ex- 
periments, proved to be erroneous. It 
nad been stated by one of the par- 
ties, that an excess of 30 per cent, 
on the illuminating power of a gal- 
lon of oil, was gained by a process 
of decomposition in the patent ap- 
paratus ; whereas it was found, by 
the experiments of Messrs. Hero- 
path and Rootsey, mentioned above, 
that a diminution of 28 per cent, 
on the illuminating power of oil 
actually took place in going through 
that process. 

Some statements, therefore, that 
were formerly given out to the 
public, such as ibat of 3 or 4 to 1, 
on the illuminating power in favour 
of oil gas, arising from the erroneous 
statement referred to, and other 
false data, were thereby dismissed 
as inaccurate, and it was proved 
that oil gas could not rate above 2j^ 
to 1, or more probably, under aO 
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: above 2 to 1, 
compared with cual goa ; bo that, if 
a cubic foot of coal gaa maintained 
a g;iTeD quantity of light for an hour, 
the same bulk of oil gas would only 
maintain the aiuiie quantity of light 
for two houra, while the expense of 
manufacturiag theone, by their own 
admission, amounts to about triple 
that of the other. The charge of 
manutacturiug 1000 cubic feet of 
oil gas, waa found to be, by the 
Hut! Oil Gas Company, £1 6s. 
with oil at 2a. per gallon, antl by 
trials in other hands, exclusive of 
interest on capital, £ 1 7s. ; and 
1000 cubic feet of coal gas, ts at 
the same time rated in the ■tale- 
roent alluded to, at 10a. exclusive 
also of interest on capital. But un- 
der the eircnm stances in which the 
Glasgow Company manufacture 
their gas, the whole expense of 
1000 cubic feet, has been stated st 
4iB. 9d., eiclusive of interest on 
capital; and theaverage selling price 
of that quantity to the community 
IB 6a. 6d., being la. 6d. leaa on the 
selling price than the expense thu. 
the Euglbh coal gas was, in the 
comptu'isou alluded to, calculated to 
coati These calculaliona must no 
doubt he affected hy local circum- 
stances, and may vary accordingly. 
The coal used by the Glasgow 
Gaa Company, costs 163. a ton of 
20 civt,, and the quantity of droaa 
used for carbonizing that weight, 
may cost about one-fourth of its 
Talua; thus making the amount 
of the gas and furnace coal to cost 
about SOs. a ton. There may be 
other circumstaDces than these in the 
Hlructure and general arrangement 
of the Glasgow Works, which en- 
able tliera to manufacture their gas 
at 9. price I believe unprecedented- 
ly low. But in a coal country 
where tbe means of conveyance are 
so easy, it is not at all likely that 
(ul can ever come into a successful 
cowpetiuoa witli that of cqal. 



Two hundred pounds of Lea- ' 

mafaago coal will produce 1080 | 
cubic feet of gas, allowing 4^ cubic ' 
feet of gas to each pound of coal, | 
which is rather below tliau above ' 
the quantity, and can be had, in- < 
eluding coal for carbonizing, forfia.; ' 
whereas ten gallons of cod oil cost, 
according to the London statement, , 
about SOs., and will not give ^ore 
1000 cubic feet, some experimenla I 
making it considerably under this ; 
while it does not possess above 
twice the illuminating power of 
good coal gas. Under these cir- 
cumstanceK in the raw material, ' 
even iiiakiog most liberal allow- I 
aoces for tear antl tvear, and for 
e![penses of labour in favour of oil 
gas ; yet the same quantity of this 
tight will still be about one-half 
more eipensiye than tlie odier. Ii 
is also unfortunate iu regard to any 
prospective vien' of making oil gas 
a profitable manufactory ; that of 
the three only towns in England 
which have lighted with oil gas, 
one of these (Colchester) after some- 
time mixing the gases, has givcu up 
the oil, and has had recourse entire- 
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coal. 



bas beeo 



lighted about 4 yeara, and baa only 
lately paid a small dividend, Hull 
is but lately lighted, and, as yel, of 
its progresa or success I have not 
seen or beard any account. 

The advocates of the oil gaa aya- 
tem have also stated that it has an 
offensive smell, and that it dues oQt 
emit smoke as the cual gas daea 
when allowed to escape. These 
notions, however, arc unfounded- 
On this subject, the following qwfr 
tation from a lettei' addressed by a 
Mr. John Howe (of Dublin, I 
tliink,) to Mesars. Taylor and Mao- 
tineau of London, is sometbing 
amusing, as well as cosfinnatory w 
the assertion I have made;— ~ 

" A nioat respectable Bolicitor, 
residing in the house. No. 48, Up- 
per Sack viUe- Street, Dublin, found 



|. lis habitation inraded by a most 
OTtresaing stencli, wliicb for two 
d>78 aeUil 08 an emetic on tlis 
membera of his faoitly. Aa tbe 
gaa of bolh cotnpaiiioM run by liia 
doori snU the pifwa of the oil gsm 
Mmpaay had been but recently 
■id) be naturally tu^pRcied the 
e of hia uucomfortahle situa- 
, and aent a complaint to the 
e of that CDinpRDy. Workiuen 
le leaks were distov- 
I and stopped, but siill ilie 
mcfa continued. He therefore 
t to the coal gan cojitpany, an<l 
nteiiud nil octiuii nl Inw for t!i« 
he eN^im'f>r of ihHE 

ry atteoileil. fie imnttv 
perceived that the aiuell 
ma toat of oil gas, but proceeded 
i lay bare Us wains fur the «atia- 
^oii of all couceruod. He found 
1 all perfect, but bb llie pipes 
dose together, he discovered 
ler iBsue of oil gas, ivbidi, 
1 ignitedi aftordcd an imueniie 
Tliii [mag stopped, the 
nitancfl ceHBetl." 

L As oil gaa establishment, however, 
IB Bome conveniences; its appara- 
I U aimplei and vessel* of lialf 
a dinietiBiuas fur mukiiig and dis- 
''mtiiig coal gas, will contain the 
quantity of illuniinating 
, Hod may be established 
it one-tbird cheaper id tlio first 
DOC, and consequently the after 
^T and wear ought to be nearly 
kdie aune degree diminished. 
Bin the event, however, of estab- 
/ new concern for tha 
's of gas, wbere coal can 
P,lwd a,t a moderate rate, I am of 
n tLftt it wonld be extremely 
nideiU, witb any view to profit, 
llWnstruct an apparatus for oil gas 
The eBtabtishment, how- 
nr, tnigbt be ao constructed that 
UpiaU appendix on the oil gas aya- 
~a night bo joined to tbe works, 
ring a gasometer and meter of 
I OWU) to Mcertaia the produce 



derived frotn that braacb, in the 
way of experiment. And, in this 
way we inigbt, at a amall expense, 
arrive at a practical conclusion of 
tlie propriety of discontinuing, or 
of extending and carrying on tbia, 
as a whole, or as a part of the e«tab- 
lishmem. 

Should you, therefore, enter into 
these views of iliis sulyect, it will 
be necessary that the site of your 
works, ibc greater part of the re- 
torts, the gas-holders, the convey- 
ing pipes, tho condensor, purifier, 
and several other jiarts of the pro- 
posed establishment, be constructed 
to suit in tbe firat instance, for 
manafacniring gas from pit coal. I 
shall tborefore keep this in view in 
what further observations I uar 
have to make. 

Site of a Coal Gas Estahfiihment. 
There does not in general Be«ni 
to be any real necesnity arising 
from the process of making gna, or 
from tlie distribution of it, why we 
should choose a lower part of tl>« 
town, rather lluui one mwe elevat- 
ed. Nevertlieless, from the gene- 
ral lay of the town of Dundee, I 
should in this case prefer a low one, 
Bijd would recommend that it be 
obtained neai' the shore of tbe river. 
Besides tl^ convtinience of finding 
coal, the chief article of conssmp- 
tion at a cheap mte, and getting 
easier clear of the rubbish wbiob 
GUOfi accummulatea about auch aa 
eslabhshmeDt, in coiisequeQC« of 
ita low situation, it would tend (e 
simplify tbe general arrangement 
of tlie works. The circumstance 
of tbe streets being in general sub- 
ject to no great elevation above 
each olh«r is also favourable to ibia. 
To equalise the presaure of gas, it 
is sometimes necessary to dislribut* 
gas-holders in different parts, and 
at great distances from the cetab' 
lisbnieut. But in this case (if we 
except the Bonnet Hill) the atfeM* 
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being subject to no great elpFstion, 
this might be aveided, and we shoald 
thereby tliminish the labour of con- 
ducting the iforlts — the gag-hold- 
era, &c. being under the eye of the 
manager, and enclosed in the waits 
of the primary establishment; here- 
by, also, we should give leas offence 
to the community, than if we were 
obliged to fit nn gas-holders in se- 
verd parts of the town. 

To counteract the additional 
pressure which the gas would main- 
tain in the higher levels, it miglit 
be necessary in somti cases to in< 
trodnce a few regulating codes for 
that purpose, should the cjistancv of 
the distribudng pipes from the 
point of supply not of itself form a 
sofficient re-action. 

The property of Mr. Gray, in 
the neighbourhood of Peep o' Day, 
has, besides the several advantages 
alluded to, a small stream of water, 
which could be nsed with advantage 
to give motion to a gas purifying 
apparatus, and some other conveni- 
ences necessary about the works. 
From this situation, however, to 
Baxter's spinning mill, there would 
be about three hundred yards of 
sleeping main to set off, against its 
local advantages, in consequence of 
no supply of gas being wanted for 
that estent towards tlie town. 

Should the consumption of gas 
increase to 10,000 jets, (each of 
these of three inch flame, being 
reckoned equal in illuminating 
power to a candle and a half of six 
in the pound,) the main, in this 
case, could not be less than 9 in- 
ches diameter; and SOO yards, in- 
cluding laying and jointing the 
pipes, and cutting and making up 
tbesurface, would cost nearly £^00. 
Bnt this sum, could the ground 
be got at an easy rate, would be a 
amall consideration, compared to 
the daily expense that would he in- 
curred in cartage of coal and other 
mHlerids, should t)ie works be in 



any part of the town distant trom 
the shore, and in clearing the 
works of the ashes and other rob- 
busb that accumulate. 

If we suppose a consumption of 
gas equal to 5000 jets, the quantity 
of gas coal, and coal for carbonizing 
to keep up this supply, might be 
reckoned at nearly 3^ tons a day, 
and a proportional increase ac- 
cordiijg to the consumption ; and 

be obliged to cart off several of the 
products of the works to some 
distance, as is the case at the works 
in Glaaffow. We should reckon, 
saving of at least 
such a site, in pre- 
at a distance from 



therefore, on i 
£ 50 a year o 
Terence to one 



the: 

The plot on the west of Mr. 
Straton's Fuundery, possesses erery 
advantage that could be wished in 
respect of water, proximity to the 
town and to the sea beacb, and 
would otherwise suit, could a 
suHicient quantity of ground be 
obtained. 

The westward, in the vicinity of 
Mr. Carmichael's properly, has se- 
veral advantages. There is a suffi- 
cient quantity of ground; andfroTQ 
the trial we made in the stirface, 
it is suitable for the buildings. It 
has also a plentiful supply of watet 
to give motion to any apparatus 
that would be necessary for the 
works. The main would, also, at a 
very small distance front the estab- 
lishment, branch off to the neigh- 
bouring spinning factories considei^ 
able quantities of gas. But it has 
alt the ditiiid van 1 ages attending the 
daily expense ot cartage to and 
from the works. I am not aware 
that any depoait for the mbbiah 
can be had in that neighbourhood. 

Tlie works in England vary con- 
siderably in the quantity of ground 
they occupy. The extent being 
from h^r an sere, to two acres and 
a half; but some of them mmt bti 
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greatly cramped by want of room. 
It 18 remarkable, that, in Man- 
chester, where there are 55 retorts 
and 7 gas-holders, that the works 
should oecupy only half an acre of 
gronnd. Wisan has 12 retorts 
fitted up on tne oven plan, 2 gas- 
holders, and 1^ acres. The neces- 
sity of storing a supply of coal 
within the works, makes a larger 



portion of ground necessary than 
might otherwise answer every pur- 
pose requisite, and although a situ- 
ation on the beach has conyeniences 
which one more inland is deprived 
of, yet it would not be advisable for 
you to have less than an acre, even 
under the most favourable circum- 
stances that can be contemplated. 



ON THE CRANK. 



Gentlemen, — I feel obliged to 
your Correspondent, W. C. (p. 94, 
VoL III.) for showing that the 
crank is not inferior in power to 
the rack and pinion, when employed 
to convert reciprocating into rota- 
tory motion. I had entertained si- 
mikr ideas on that salp|ect with 
jour ether Correspondent, A. B., 
and last year constructed a model 
with double wheels, having a rack 
on each side of them, connected di- 
rectly from the piston -rod. It 
works remarkably well, turning the 
fly wheel with a uniform motion, 
and making two revolutions by the 
danble stroke. I thought it oxigi- 
naly bat soon found it was not, nod 
now find that there is no power 
gained,'for had the diameter of these 
wheels been equal to the diameter 
of a crank, the same length of stroke 
for that crank would not cause them 
to make a revolution, but less than 
two-thirds of one. The double 
stroke required for a crank is twice 
its diameter, and that for a wheel 
and rack, the whole circumference ; 



they will, therefore, be as 2. to 
3.1416 in favour of the crank at its 
most effective points, and this will 
be about equal at its average lever- 
age. 

Suppose the length of stroke to 
be 3.1416 ; a crank for this will be 
1.57, whose average lever I sup- 
pose to be 1. ; diameter of wheels 
to make one revolution must be 2. ; 
the radius or lever of which is 1. 
also ; therefore, equal. 

I prefer this mode of taking a 
single stroke, or half a revolution, 
for being simpler, and making a 
ready reference to the crank, as 
some of your readers may find a 
difficulty at seeing 1.91 stated as 
the average leverage of a crank 
whose whole length they know 
cannot exceed 1.5. If you think 
this more familiar statement will 
tend to solve that difficulty to any 
of your readers, its insertion will 
oblige. 

Yours, &c. 



E. C. 



OVugow, 84th March, 18S5. 



LETTERS AND QUERIES. 



LANARK MECHANICS* INSTI- 
TUTION. 

To the Editors of the 
Glasgow Mechanics' Magazine. 

Gentlemen, — Observing in your 
MagKdne of the 12th instant, a small 



paragraph about the formation of a Me- 
chanics' Institution at Rotherham, I take 
the lil>erty of requesting that you would 
insert a similar paragraph regarding the 
" Lanark Mechanics' Institution." 

Their first meeting took place on the 
19th Febroary, and was but thinly at- 
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twded : ibef meet emrj Saturdaj ereo* 
iBf betwixt the bean of ei^ht and ten. 
Tbej bave already purcbased about 30 
▼olumea, mostly history, and I under- 
stand they are in expectation of a set of 
regulations from the Glasgow Gas Work, 
which they made application for through 
tbe medium of your Publisher. 

In hopes that yon will make tbe thing 
public through your valuable Magazine, 
and wishing you much success, I remain, 

Yours, &c. 

G* J* B» 

Lanark, 23d March, 1825. 



ANSWER TO PUMP QUERY. 

Gentlemen, — In answer to A. B.*s 
(near Glasgow) question respecting a 
pile of pomps, I would say that it will 
,be no greater burden to the engine al- 
though the pnmpa were 10 lieet diameter. 

O. 
Blarch 15th 1825. 

[Our Correspondent, in answering 
this query, might have been more ex- 
plicit than be has been, and should have 
stated the reason for his opinion. It is 
perfectly evident, that the diameter of 
the pile of pumps can haye no effect on 
the engine, aa it does not add to the 
weight in the working barreL Tbe 
harden on the engine depends entirely 
on the diameter of the working barrel* 
and tile perpendicular height of tiie pile 
of pumps. As we haye answered A. B. 's 
question, and as we really do not see 
what benefit can be obtained by setting 
up a pile of pumpa such as his query 
meBtioDs» we shall be obliged by hie 
answering aa the following query :-« 
Would a pile of pumps, 18 inches dia- 
meter, with a 10 inch working barrel 
and a given stroke, deliver more water 
than another pile 10^ hiehes diameter, 
with a 10 inch working barrel, and the 
same given stroke? By answering this 
question, A. B. will easily satisfy him- 
self of the burden the engine will have 
in both cases. We should likewise wish 



to hat» hit optaion as fa tiur eatw of 
making the pile of puvpa laifor ttwa tkt 
working barreL] 

QUERIES. 

Gentlemen, — A friend In the ooaa- 
try begs a solution of the f<^owiiig 
queries through the medium of yoof 
valuable Magazine, whieh I herriby inb- 
mit to the investigation of yodr ■omcfk 
ous and learned readers. 

Ist. What is the true ratio between 
motion and power? 

2d. When a solid body turns round, 
does tbe centre move or not ? 

3d. How high must a tower be when 
you lose the level from tlie aea? 
I am, yonn, Amu 

E. a 

Glasgow, 16th March, 1825. 



Gentlemen, — In reading ovw your 
Number of tbe 19th instant, I wm-mf^ 
prised to see a letter from <* A WaBvor/' 
stating *< tbat wefaa might bo dreoaed In 
the act of warping, and givea to the 
weavers on tin beams.*' As I do not 
see any mode of doing It, ff your Gsr- 
respondent would fEivour me with hfv 
mode, it would oblige, 

YouM, tes. 

¥• 

Glaagow, 24th March, 1825. 



Gentlemen, — Can any of yoor 
merous Correspondents infsrm ma 
wiU take lintseed oU out of fapar, and 
greatly oblige 

A REAOn? 

[Our Reader will find an answer tor 
this query, by referring to page 285^ 
VeL II. of our Magaxine.] 



Gentlemen, — Could any of 
Correspondents inform me tiie best bind- 
ing for books going to the East Indies^ 
or any other hot climate ? 

By attending to the alKHre, ymi woiM 
greatly oblige 

LiBEB* 

Glasgow, 19th March, 1825. 



USEFUL RECEIPTS. 





J9«^ dettroped by iSfeam^-— Steam ia 
said to be an effeotual means of destroy- 
ing tbia noxiona insect. It ia only re- 
<|aisita to axyosa tbe place where tbey 
herd for a short time to the action of 



steam, and tbe nsM the iMiter boils tbe 
better ; It kiUs tbe eggs, aa wall m the' 
vermin. The employment of this me- 
thod is both so convenient and so deanlyf 
that we think we need say nothing if 
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tiMS m6i$ «f tfppiybif ft, mtr by way of 
nMHPtnttMIMittif H «o triAl. 

i^tir ffteaervtiiff Iron 6nd Sttd fffnh 
riMf^.^^MIx with Ikt oil t«niiBb« a half 
at iMMt, or rtrtlMr Ibitr^ifths, of well ree* 
tiied spirit of mi^^tiiM. Thift var- 
nlah it ai^pliefl aUgMtiy ami in -an e^oal 
nMUHMT) by AMAtM of a tp^af^ afW 
wbieh tiM artiMe in itiifeiM tb dry ia a 
plaf9eiAielteredfiN>mdiM» Articles inftr- 
nished in this manner will retain their 
metallic brilliancy^ and never contract 
any rust. This ramish may be applied 
also to ooppM** of which il presenres the 
palish, aad bri|;htetis the oolour. It 
may be employed in particular, with ad* 
Tantage for pressrring from alteration, 
FUlosophical Instrument^, which, in 
the eoarse of experiments, are brought 
in contact with water, and by these 
meaas, loso their splendour and become 
tarnished. 



Unwertal Cement.— ~ A cement made 
in the fcdlowing manner will unite, it is 
said» either glass or procelain, and either 
marUa or metals : — 

To an ounce of mastio, add as nuck 
highly rectified spirit of wine as will 
di8B<4ve iL Soik an ounce of isln^ 
glass in waier until quite soft, then dis- 
sQlve it in pure rum or brandy until it 
forms a strong glue, to which add about 
.a quttrter of an ounce of gam awoniac> 
wc3l rubbed and mixed. Put the two 
vJxtures together in an earthen -resstl 
over a gisntJi9 heat ; when well iurited» 
tha mixtare may be put into a phial and 
ksypi well stopped. 

When wanted for use, Ae bottle must 
be set in warm water, when the china 
or glass artidea must be also warmed, 
aad the cement supplied. It will be pro* 
per that the broken sur&ces, when cara» 
uiBy £tted» be kept ia close contaet 
lor twelve lioura at least, until the ce^ 
meat is fuUy set ; after which the frao* 
tuf« wiU be £innd aa secure as any part 
of the vessel, and scarcely perceptible. 

To gild Silk or l9&py hy tht tietkm of 
Hydrogen Gas, — Immerse a piece olf 
white satin, silk, or ivory, in a solution 
of nitro-muriate of gold, (in the propor- 
tion of one part of the nitro-muriate to 
three of distilled water.) Whilst tiw 
substance to be gilded is still wet, im- 
merse it in a jar of hydrogen gas, and It 
willaooii beeavered by tt oompMe ear* 
face of gold. 



REMAKK.«^Tbe divisibility of gold by 
precipitation in this manner is astonisl^ 
iog) for the coating is hardly the ten* 
miUionth part of an inch thick. 

This experiment may be very beauti- 
fully and advantageously varied as fol- 
lows : Faint flowers or other ornaments 
with A very fine camel hair pencil, dip- 
ped in the solution of gold, before men- 
tioned, on pieces of silk, satin, or ivory, 
and h^d them over a Florence flask, from 
which hydrogen gas is evolved during the 
decomposition of water by sulphuric acid 
and iron filings. The painted flowers 
or other devices will, in a few minutes, 
shine with all the splendour of the purest 
gold. A ooatikig of this description will 
not tarnish upon exposure to the air, or 
in washing. 

RBMAKKs.«-**Porcdain \i gilded by 
mixing nitro •muriate of gold, gam w»* 
tsr, and polverised boraa& The mix* 
tare is laid oo by a Inrush, and the poffw 
celain is Iwrned in an oven. The gold 
is thus revived wiUi great ^lendour* 
Porcelain and other wares may be plan* 
ttnized, silver-edge tinned, and bronzed^ 
in a similar manner. 



To make Uquid Gold and SOoerfor VeU 
ImBf Paiaiing, Fans, £ce.->- Grind up gold 
or silver leaf with gunuwator or honey 
in a mortar, then wash away the gum 
or honey that remains, and use the pow- 
der that remains with gum- water. 

This may be applied to any article 
with a camel*a hair pencil, in the same 
way as any other ccdour. 

To mate Names grow in J^rvi^.-^Wben 
fhilt is about half ripe* eover the side 
exposed to the sun with stripes or speeke 
of wax, kk any desired shape or £0rra, 
which hinders the sun f)rom odoaring 
the parts qpYcred^ and when the fruit if 
ripe and the wax removed, it Will ba 
found marked In the manner desired* 



Tq make Whke XeoJ.— Diesel ve lith^ 
an^e in weak nitric acid, precipitate this 
sofotlon with prepared chalk, the preci- 
pitate washed and dried affords a ceruse 
of the whitenees of snow. 



Method ^ destroying Insects and Blights 
iu Fruit 7Vee«.-*- Wherever you sea a 
branch of a tree eitber blighted or eaten 
by insects, take a shoemaker's awl and 
pierce the lower part of the branch into 
the wood, then pour in a drop or two of 
^erlcbsihrer, «(aA trto^ \)iDk!t \tf^<& N<i\>t>(i % 
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all the iusHit 
but upon th( 
Ikil and die, and the 



only upou tbst branch 



They are Ihei 
placed in a p< 






GAZIN 

ibbed quite bright, and 

!ltei tin, tbeaurlBceaf 

pitch, or 

idatfd. 



To tin Iron Flalet—AStei the plate* 
are reduced to a proper thicVneBs, let 
them be Immeraed in water acidulated 
with aulphurio'or muriatic acid, in order 
to cle*D« them completely from mat 



Thf plates of iron beiog paaaed tl 
the tin will unite with them, so as to 
cover each aide of the plate with a Ihin 
coat of tin, they are then callnl tin platea. 
In the aame way atirrnpa, bncklea, bridle 
bits, &c. are corei'ed with a ooat of tin. 



MISCELLANIES, 



Form 0/ ffoiWone..— Whilat aMsadinR 
the ToleUD or Poriice, in Il^e Aades, M. 
Humboldt had oceaHira to obKrve, llut, 
dvriog a bajl-atorm, the haiistones, which 

diameter; and fanned of dill^reat tnnalu- 
cency, were not. merBly^flry much. flattened 
at the poiee, but were' ao much awelled In 

of ice s^nTAtefrom them on the slightest 
blow. M. Homboldt had twice previous- 
ly obierved tiua pheBomeaon in the moun- 
tMJll of Barenlh, and near Cracow, dur. 
ii^ a joamey in Poland. '^ May it be ad- 
mitted, that the AO«enive layem, which are 
added lo the cHitral Ducleus, aie in a state 
of fluidity sufficient to allow of the flatten- 
ing of the iiphenndB being caused by a ro- 
talory movement?" — ^nn. dcCUm. Drii. 

lao. 



pubiic-apirited inhabitaota of 
act upon this niefuJ aug^ 
Mercury. 

Richmcnd MKhamci' Ini 

claasea are springing up ao ( 
that we are called upon all 



eatablishi 



mt. This week a 



lord the formation of a Machaii- 
ile at Richmond, in the North 
ider the patronage of Lord Dua- 
ohn Huitou, Esq. of Manke, 
Sheriff of the TOunly. A nom- 
iriduala in the town, fHeadly to 
ctiop and Improvement of the 
ilaasea. havina asaocialed diem- 



t Hoddera- 



ifhich a 



!Df an Ina 



aert at length, atroi^ly recommeoda Ae 
establishment of an inatitution in (hat town 
for the inatruction of the working daasei ; 
and, in addition to the great genend adran- 

ameliorating the character of the popula- 
tion, be nrgei that Hudderafield is particu- 
larly intcreeted in impTDving the atdll and without a..j 

naace of its operatives, hy the pnwerfal ii thai eetabliihed on a basil which eanoot - J 

and daily incnnuDg rivslsbip of I.«cds in fail, and n>e wish it aa much pnnpeiity aa, | 

ita manuflietuie. We trust some of the from its eicellent object, it deaenwe. — Ih, i| 



imi the annual lubscription waa 
fixed at Hs. ; and the nIBcen are to be 
chosen by and from the subscribem at lai^e, 



L 



1 intelligent Mechan 
en, If they contain 
: aubjeet of their not 



3 will be very acceptable, In tvhatgrer 
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BKAMAH'S PRESS. 



It ia astonialiing that so exten- 
eive a pniver, and one which is eo 
easily obtained, as tliat derived 
from the presaure of water, shoutd 
pQt l^sve lieeii apjitied Xa n'Any 
lueful purposes ages ago. Sucti 
an applicaiion was indeed hinted 
at by Pa9[?al in the middle of tlic 
17lh century, but frciiB the inron- 
venience of managing a very high 
column of water ia pipea, or some 
other cause, it was nerer carried 
into effect, until the principle was 
revived hy the late ingenioua Mr. 
Joseph Bramali, who availed liiin- . 
self of it in the. conatniction of hia 
most adpiitsble aad well kiiowa 
Hi/drauUc Prefe> whit'li ia Dovf, 
nsed in almost every case whar^ 
great pressure ia required. In iiea 
of the bellows part of ths appara- 
tuB, tlie leather of wliidi would bt^ 
incapable of resisting any v^ry con-' 
siderable pressure, he used a very 
titroDg metal cylinder, in which a 
piston moved in a peiTeclJy air an^ 
water tight manner, by passing 
through leather collars, and as a sub- 
titute for the high column of water, 
he adopts a very small forcing 
pump to which any power can be" 
applied, and thus the pressing col' 
limn becomes indefiiiitely long, al-. 
though the whole ajiparatus ist veiy , 
compact and takes but little room, . 
Fig. 12 ia a section of one of these 
presses, in which / is the pistpn i}F 
the large cylinder, formed of a solij 
piece of metal turned truly cylin- 
drical, and carrying the lower 
board v of the press upon it: u is 
the piston of the small forcing 
pump, being also a cylindpr of solid 
;metal moved up and down by liie 
handle or lever u',- tbe whole 
lower part of the press is some- 
tiinea made to stand in a case xx, 
containing more than stifficieut 
water »s at y, to fill boili ilie cyhn- 
den, and the snctioa pipe of the 




forcing pump u dipping 
wateF will be constantly supplied. 
Whenever therefore the handle w 
is moved upwards, the water will 
rise through the conical mptnl valva 
z, opening upwar«is into tha boUom 
of tjie pump u, and when tbe handle 
is depressed that water will be for- 
ced through another similar valve 
a, opening in an opposite direction 
in tbe pipe of communication be- 
tween tbe pump and tbe great cy- 
linder b, which will now receive 
the water, by which the piston rod 
t will be elevated at each stroke oF 
\ ilie pump u. Another small coni- 
cal valve c is applifid by mepns of « 
,, screw to aa orifice in the. lower 
jiart of the large cylinder, ^e use 
of which ia to release tbe pressuni 
.(vheaever it may be necessary; for 
on opening this valve, any water 
, which was previously conlaioed in 
, the large cylinder £, will r^n off 
.into the reservoir ji by the paa- 
, sage d, and tbe piston ( wiJJ de- 
; scent],, ^.ihat the same watat^ ,in«y 
, be wied,over and over again.. The 
ppwei:,jof such a machine is enor- 
,, mpusty great I fur, supppsin^ the 
iutnil to be applied at the epd of 
. thp handle W( with a force of only 
.. 4.^ pounds, and that this handle or 
. lever^ be so constructed sa to mul- 
tiply that force but 3 times, then tha 
. .^rce with which the piston « de- 
,,Hcends will be equal to 50 lbs.: 1^ 
I ,i)s next suppose that the raa^itads 
, of the piston C is such, tfaat the 
,^ea of its horizontal se^ion shall 
, contaiu a similar area of ttie sioBller 
piston ti 50 limes, then 56 , m^l- 
tipiie^ by dO gives SoOO lbs. for the 
force, .'vitli which tbe piston ( and 
the presser i' will rise. A man 
can, however, esert ten times this 
force for a short time, and eould 
therefore raise 2a,CK)0 lbs., and 
would do more if. a greater di«pTO- 
portion existed between the 

9 :rT 



two J 

i 




B t and M, &nd the lever lo 
e more feronrable to tliB 
ID of his Hirength. 
B machine not only acta as a 
b(t{ is capable of manj' oilmr 
1 applirationi^, such aa & jack 
for raisiag heavy liradn, or even 
builitiiigD ; to the purpose of draw- 
iflg^np trws by their rontn, or the 
" « used in bridp* buiUlinn^; and 
l1 the experitnenis of Mr. Per- 
, this machine wan thought to 
P the clearest demons (ration of 
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ipressibiliiy of water. 
It does not however a[ipear, that 
any correct experimenta have eTer 
been made to ascertain whether 
the rise of llic large piston I waa in 
exact proportion to the quantity of 
water thrown in by the pump. It 
is probable this is not ilie case, and 
that the water does suffer a slighc 
compression, although its elasticity 
is no small as to hare hilherlo ^»- 



\^ the 

« of the 

appcira to go round the fourth part 
of his circle, an<) thfl tnie lime in 
which he perfurmii it, is so small 
that it is hardly perceptible, being 
Bnly about one-half of a moment of 
dme, which is owiii^ to his im- 
e distance from us. Astrono- 
, Aerefore, were obliged to 
A neourae to some other method 
A ifcey might ascertain the 
B of the sun, and the only 
one they coidd think upon 
I'lbat of measming it by the 
^ritef Venus over the Run's disk ; 
It fai,' by her going across the face 
( euD, which happens very 
i; owing to the inclination of 
r oAnt, or, in plain language, 
" ' ' n htr oitit not being on a 
a"wiA the orbit of the earth. — 
l^ediall try to explain this method 
'f finding the <iistaiice of the sun 
B simple a manner as we can, 
r having premised a few tilings 
esssry to be known before you 
seed to it. 



SOLVING QUESTIONS m ASTROXOMY., 



It has been diacovered that there 
is a certain immutable law by which 
thp mniions of all the planets are 
r^ulated, cis. that the squares of 
the periodical times of the planets 
are to each other as the cubes of 
their distances from the sun; that 
is, if we suppose the distajice of 
the earth from the aun tu be divided 
into 1000 equal parts, and multi- 
ply the time it takes to go round' 
the sun by itself, (which is the 
square of it^ time,) and multiply its 
supposed distance from the sun Ijy 
itself, and that product again by the 
distance, {which will be the cube of 
its distance,) and then say, by pro- 
portion, if the square of tlie time 
that the earth takes to go ouce 
round the sun give the cube at its 
distance from the sun, what will 
the square of the time that any 
other planet takes to go round the 
sun give for the cube of its distance 
from the sun in the same parts? 
The rnbe root of the answer will 
be the distance of that planet from 



the s 



1 the 



i the 



From this it has been Ibund, 
thai ir the earth's distance Irom the 
sun be divided into 1000 equal 
parts, Mercury's will l» about, 367 
of these parlfl. Venus' 723, Mars" 



J 



1523, Jupltm's 5201, 8ic. From 
this it is evident, that if once the 
real disUnce of any one of the 
planets were found, tlie real clis- 
taocea of the rest might be easily 
found from the above numbers. 

We shall now proceed to 6gure 
3d, in which S represents the bud. 
The curved line, O, V, T, a pan 
of Veana' orbit ; V, Venua; and E, 
the eanb. Let us suppose that 
there are two peraona placed upon 
different parts of the earth lo ob- 
serve the transit ; one at B, where 
the east or left edge of the sun is 
exactly on the meridian, and an- 
other at A, 90 degrees west from 
the one at B. When it ia one 
minute past twelve o'clock, p. m. 
at B, it will be one minute past six 
o'clock, A. M. at A, owing to iha 
difference of their meridians. It 
is evident from the figure, that the 
person at B will see Venus on tlie 
sun's face before ahe is seen on hia 
face by the person at A ; hei'-auae, 
when Venus is at V, she is in a 
atr^bt line between the person at 
B, and the east edge of the aun at 
R : but ahe cannot be seen within 
the sun's edge by the person at A, 
till she goes from V to T in her or- 
bit; because ahe does not come in a 
atiaight line between bini and the 
edge of the sun till then — of coui'se 
ebe will just be the time that she 
takes to go ftam V to T, in her or- 
bit, later in being seen on the sun's 
edge by the person at A, than by 
the one at B. Now, we ahall sup- 
poiie that the person at B saw her 
exactly mthin the edge of the aun 
at R, at a minute past twelve 
o'clock p. M., but that the person 
at A did not see her come within 
his edge till 6 minutes and 38f se- 
conds past six o'clock, a. m., which 
would he the case. They would 
thua find that she would be 5 min- 
utes and 381- seconds later in being 
seen on the aun'a face by ibe per- 
son St A, than by the one at B, 



which is the time that she takes. to 
go from V to T in her orbit. 

From the tablea that have been 

calculated for ahowing the quick- 
ith which Venus wodd cross 



the SI 



t thatti 



It ap- 



peara that she wou 
conds of a degree in a minute of 
time; consequently, she wouldmove 
22^ seconds of a degree in 5 min- 
utes and 384 seconds of tjrae; then, 
since the distance from the centre 
of the earth to A ia greater than 
tlie distance from V to T, aay, by 
proportion, if 723, the relative dis- 
tance from the sun to Venus, gjve 
225 seconds of a degree, what will 
lOOO, the relative distance of the 
earth from the sun, give ? Ilie 
answer will be Sl^seconds ofa de- 
gree, nearly, which is the distance 
from A to the centre of the earth. 



723 : 22f ; ; 1000 

lOQO 
723)22535(31} J^ or 3 1 J nearly. 
2169 



865 
723 



Let us now suppose a circle to 
be drawn round Venus, with the 
circumference going through the 
centre of the earth, (fig. 3.) then 
since the distance from A to the 
centre of the earth is 314- seconds 
of a degree, and that distance ia 
known to he 3985 miles, divide 
the seconds that are in 360 degrees 
by 31j, and it will give you lin 
number of times that there are 3985 
miles in the circumference of that 
cirele. Multiply the limes by the 
miles, and it will give you the miles 
that are in the cireumferencfi of it. 
Divide the miles in the circumfer- 
ence by 3|, and the quotient will 
be the diameter of the circle, the 
half of which will be the r 



real dh- | 

M 



f 
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is^ 



^Boe of VeniiB from the earth, is, when they are in the nearest 
wtaillieyaiieinooiipmetion; that partaof their arbtti to each other. 



3U)1296000 
156)6480000(41538^ = 41538^ 

"240 
156 

840 
780 



600 
468 

Is§o 

1248 



72 



41538*1 
3985 



207690 
332304 
373842 
124614 

1839 = tf 



34)165530769 

22)1 158715383(52668881 -r- 2 = 2iS334440* = the miles 
110 in the half of the diameter of the circle, 

which is . Venus' distance from the earth, 

(% 8.) 



58 
44 

147 
132 



151 
132 

195; 
176 

193 
176 



178 
176 

23 
22 

I 

Now, since it has been shown 
that if the distance from the earth 
to the son be divided into 1000 
equal parts, Venus' distance from 
him will be 723 of those parts. — 
Subtract 723 from 1000 and the 



difference will be the relative dis- 
tance of Venus from the earth, when 
they are in conjunction. 

1000 
723 

277 
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Tlifln «*f, iry jwopoOopn. H 277, 
her relative djetAMfb gur« Sfi3314> 

4iOA miles for her real distance from 
the earlli, what will 1000, the rela- 
tive diHtBiice of the earth from the 



am gire, for tiie rettl ditlAnce of 
lii« earlfa fi-'on tbe sun '' Th« m- 
swer (95070110) is the number of 
milea in the distance of tbe sun 
from the earth. 



277(26334*10500(95070110 miles from the oarth I 
2193 the sun. 



1385 
1944 
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R E P O K T 
On the ManufactuTe of Gas obtained /rem Pit Coal, and on its relative 
value to Oil Gas. With some Remarks affecting the proposed Gat 
JKtlalilis^ment for tie Toten of Dtatdee^^By Mr. John Neilson, 
CmU Enginetr, Glasgow. — Cammunicated by tbe Author. 

[Continued from puge 1^5.j 



On the farm and materiah of Coal 

Gas Retorts. 
The next subject of consideration 
respects the retorts ; and, in con- 
nection with thia, the method of 
fitting them up in furnaces for 
carbonizing tlis gas coal. The 
Htructure of the house, also, in 
which they should he placed, is of 
sonie importance for tbe prosperity 
of the works. 

On the strength and quality of 
tbe materia) used in the composi- 
tion and foim of the retorts, there 
has been a variety of opinion. It 
it on thia brauch «f the estabUah- 
OMttl, both a* re^tU tbe retort 
and method of heating, that a great 
expense by tear and wear, and con- 
sumption of fuel, is incurred. Ac- 
cordii^ly, much ^'^ been done in 



England, by experiment, to aniva 

at the best possible means of dimi- 
nishing this expense. 

Perhaps, after all thai has beea 
done, it will be impossible to turire 
at a form of retort or of fomaca 
wliich wilt stiit every situation. — 
Tlie kind of coal used for decom- 
position, as well as for carboniidng, 
must in some degree regulate this. 
If parrot oi candle coal is used, the 
most suitable retort would be one 
of an oral shape, and to contain 
about 1501b. of conl; and by a lata 
improvement of the furnaces here, 
two €tf these could be lieated with 
nearly tlie same •quantity of iaxi 
■hat was furmerly cousuned in 
healing oae : on the olbra baud, if 
NewcttstW Goul, or coal siniUai; ia 
ciaality, (such as Lord Elgin's,) ia 
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[ tted, rettirLa of fe stnuD^r size, and 
f Acrfiitiiing; of a form tniire rouiiited 
htm ffi« extreotes, might be tried ; as, 
E Mitig to the increiHe of the coke in 
I ItA, beyond the coal in Hi Mtr 
\ ittte, more clearance in neemaery 
I {i Ae upper part of llie retort than 
I With parrot cobI. These nii^hi Ue 
Uted Up in ovens of three or more, 
I h ttie praijtice in Csili^le and 
f^Mber towns in EnglAnd. Out I 
to think ihftt either 
I lhe*o OT othefs of a pylindrical form, 
■De M|iial in efJect to an hthI retort, 
nilVfided B little more nse he pren 
HoKtbe nppei siiJe of the relort to 
Bptbvide for the expati<iun of the 
""ri alluded to 

vMy material oljection anses 
l^nBt circular retorts from the 
Olinution of heated surface appli 
' ~i the coal the lonseqaen o of 
' , thm the gas it fiven oat 
n a proiracted state and the quan 
itr thereby greatly diminnhed be 
iaea the increase of furoace coal 
) connimed in keeping up 
B beat foreuc or et^ht instead of 
r honn. 

* An attempt baa heen ma<le and 
Rls; ■ 

o introduce fire elav re- 
'M iMtead of cast iron, which h&f 
i (if we except Liverpool,) 
r ibe olaly material used. In 
*, they are made of mail- 
But although Mr. King, 
• £iM;!neer, introduced these, and 
"Madly attached to them, yet they 
toBD(«eftnil 






e economical, 

And although 

e of the fire-clay 

la has gone for twelve months, 

il'is still iu good order, yet there 

1 much experience of this 

t of i^etorts, as to lead us to con- 

I rfiat ibej' ahall ultimately 

EpersMie those made of cast iron. 

t' convenient and econo- 

d nethod of huilding up retorts, 

luhle bench, formed 



in a rectilinear line, hMri^ fill A6 
flimaces ofi one aide of A« bb^a^ii 
The fot*> 6f the rettfrt-hoiisft titaii 
be regnlated by the form Of ffl^ 
benches, dtid msy be formed ort 
cost iron, to be open on all tide*, 
and to be covered in with a rentilft- 
tor and cast iron roOf, to preveflt 
any chance of conflagration bj- th* 
dischai^ of flame which occur* it 
drawing and chaining the retort*. 

Should you adopt such a retort 
as wOulfJ contain a chaise of 150 
lb. of good coal, this wooM pro- 
duce at least 600 cubic feel of gat, 
and in aiJc chaises during twenty- 
four hours, giving foiir hours to a 
charge, would give 3600 feet. The 
consumption ofgas for 5000 jets, on 
an average of five hours' burning, 
allowing a cubic foot to maintain 
a jet for an hour, would he S5,0D0 
cubic feet a day, winch Would re- 
quire seven retorts working night 
and day to supply that consumption ; 
and if it should be increased to 
10,000 jets, double that number 
would ba necessary, besides A few 
sparo ones for supplying tear and 



In the first inalance, tTierefore, 
the establishment might be put hi 
operation with ten or twelve retorts, 
but with a prospeclive view of in- 
creasing the number to twenty or 
upwards. 
On Uie form and position of the 
Hydraulie Main. 
The hydraulic main and dip 
pipes, leading from the retorts, de- 
serve particular attention, owing to 
the obstructions that have occurred 
here, and the changes that Ijbvo 
been made in their construction. — 
These parts serve as a conduct, and 
as first reservoir, into which the 
gas, tar, and other substances are' 
collected, whence they pass into 
the tar vault, with whieh the main 
is Joined. Theae, as well as other 
parts of the appanWus, have under- 



i 

J 
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gone yarioue slteratiODS and im- 
provementB. TLe present form of 
the bydraulic, in its most improved 
etate, is that of a semicircular pipe, 
baling covers or doora that can be 
removed at pleasure, and to which 
the pipes from the retorts ara con- 
nected. This main contains a 
quantity of tar, into which the pipes 
from the retorts immerse a few in- 
ches. The tar therebp acts as a 
valve to prevent the return of gaa 
into the retorts while in the act of 
charging. Formerly, the main con- 
sisted of a square cheat for each 
retort, placed below, which receiv- 
ed the dip-pipes in the same man- 
ner as the others, with pipes com- 
municating between each chest ; 
but from its near situation to the 
retort, the tar being contiuually im- 
pregnated with iiot gas, hardened 
into pitch, and choaked up the pas- 
sage. From the difhuulty of re- 
moving these obstructions, and the 
danger attending them, this sort of 
hydiuuhc main has been given up, 
and the form referred to substituted 
in its stead. 

From these difficuhies, and other 
considerations of convenience, the 
hydraulic main in the several works 
in Englanil, as well as in the works 
here, is now elevated a few feet 
above the range of the retorts, so 
that the gas, instead of a downward 
direction which it formerly took, 
ascends into this as a reservoir, by 
means of which the tar, in a statp 
of vapour, is longer detained in the 
retort; and, in a considerable de- 
gree, (compared to what took place 
formerly,) is decomposed into gas. 
In the alteration of the construction 
of the works here of late, as well as 
in those lately fitted up by me at 
Ki!mamo«k, we have not otdy taken 
advantage of this vertical elevation 
of tlie hydraulic, but have also, by 
the peculiar construction of the roof, 
set off the hydraulic at eight or ten 
feet distance from the retort, in a 



horizontal direction, by means of | 
which its connection with the retort L 
is at a distance of about sixteen 
feet. The union pipes, forming in I 
one line a vertical direction, and y 
in the other a line inclining np- >J 
wards to the hydraulic, into which ,i 
they dip. By this lengthened ele- J 
vated line, the tar in a considerable i 
degree deposits itself, and returns | 
to the retort to be decomposed anew. i 
This mode of arrangement in the 
fitting up of the hydraulic, has also 
the advantage of a free circulation ] 
of the surrounding air, by which , 
means it forms in some degree a re- 
frigatory for cooling the gas, and ' 
thereby depositing several hetero- 
genous particles of i«r and ammonia | 
that were still held in a Btal« of va- 
pour. It has also the convenience 
of being easily got at, to remove 
any obslmction that may generate I 
in this part of the apparatus. | 

On Coal Gas purifying veggets. i 
The tar vault, particularly the i 
condenser and purifiers, will not 
admit (I am afraid) of such a de- 
scription as to give you any dear 
idea of them without accompanying 
drawings. We may, nevertheless, 
state, that all of thera may take the i 
name of lai^ cisterns, modified 
underdifferent forms, through which 
the gas passes in a slow and circu- 
itous manner, until it arrives at the 
discharge from the last lime puri- 
fier, and thence is conducted to the 
gas-holders by a pipe communicat- 
ing therewith. 

Many alterations have, at differ- 
ent times, been made in the atruc- 
ture of lime vessels for purifying 
coal gas ; and until lately it doe* 
not appear, tfiat any form was hit 
upon safhciently powerful to separ- 
ate entirely the sulphuretted hydro- 
gen. This is now efii'cted. The 
gas at pnisent made in the Glasgow 
Gas Works seem to be entirely fre« 
of it, and will not tinge either silver 
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or Bilding;. Not can the acetate 
of fead, whiofcr is reckoned a very 
deKcate test, discover in it aiiy of 
this ofieDeiive mixture. On tiiis 
.mbject of purity, tberefore, this 



Gas-MdtT», 

I Tbero is little difierenee in tfie 
' fbnn of gu-hoJdera bitherto made, 
' hsring been either square, ohloui;, 
or cylindtiraL This latter form I 
ishnud think preferable to the others. 
It is easily suspended, coiDbioes the 
• gFeaieat strength in ils structure, 
■nd presents a form suitable for 
malting a circular tank, which, in 
lecvd to strength, is much prefet- 
ible to a square one. 

Gas-boldertt have mostly hither- 
to been framed of cast iron, witli 
wood and thin mailable iron ; but 
ID England, I understand, anil some 
I haye lately made, ace much sim- 
i.plified in their construction, bein^ 
'■Imest framed of angle iron aotl 
.Uiin abeet plate, by which there is 
-a considerable saving in the weight 
"■nd general structure of this part of 
the erections. 
r Two gas-holders woul<l be neces' 
. iwry for the proposed establishment, 
I asd the dimensions may vary as the 
ctreumstances will admit, from 30 
to 36 feet diameter, and Ironi 16 
to 18 feet deep. Those gas-holders, 
' if constructed of sufSdeitt strength, 



J^80, exclusive of suspension geer- 
Ing. 

Until you determine on a site 
fCH' the works, we cannot fix on 
wtet method would be most suit- 
able to advise for the purpose of 
admitting and delivering the gas 
to and from the gasometers, nor on 
any fixed metbod for the general 
of the 



works, as this must in some degree 
be regulated by local circumstances. 
We shall, therefore, only make a 
Few observations farther on the 
mains for the street, itnd on the dis- 
tributing pipes and stop valves ne- 
cessary for conducting and distribut- 
ing the gas. 

Mains and distribuiing pipes. 

In the present Supplement to the 
Encyclopsedia Brilannica, the late 
Mr- Cricbton states, that a pipe of 
an inch bore will supply 100 jets ; 
but it ought to be observed that 
this only holds In peculiar cir- 



for 300 yards from the point of sup- 
ply, we shall find that the jets vrill 
gradnally diminish in intensity of 
light towards the extremity of such 
a pipe. It is. therefore, safer, even 
in point of economy, to calculate on 
the pipes being something above 
rather than below thi.'! statement, 
between the supply and quantity of 

light. 

A want of experience on this 
brancli of the establishment, and an 
increased demand for gas beyond 
what was calculated upon, has fre- 
<juently created great trouMe aa 
well as very serious loss, not only 
in the works here, but in several of 
those in England. Accordingly, in- 
some cases they have been ob£ged 
to lift and relay pipes of additional 
bore, and in olbers to lay down ad- 
ditional subsidiary mains. This faaa 
at no time arisen from any depo- 
sition of crystals or other matter in 
the pipes, so as to contract the area, 
but from want of sufficient practice 
to show what dimensions under 
different local circumstances would 
be needful, and from the increased 
demand alluded to. 

Sbould you, therefore, suppose 
that ail increase of light, to ine ex- 
tent of 10,000 jets would take place' 
in a few years, it would tbni be 
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ptiMleni tliRt tbe maiiig tor ihe pro- 
posed ealablislimeat aliouM not be 
less tfaftti 19 inches in diameter, 
and tint the other distributing pipes 
ia the various atreetx uf the toivn 



vey of the shops and other e.stah- 
liahiaenla where gas lights may be 
supposed to be takim in. 

Vahts ami water trap$. 

The water vilves which we 
should recominend as preferable to 
any other yet in ubp for shutting 
off the gas, must aloo be propor- 
tiooed to the area of the pipea, 
where it shall be found needfbl to 
place them ; and these, in all cases 
where they are needful, will aerre 
not only as stop Talres, but as drips 
to carry off the condensed vapours 
that collect in the pipes in a liquid 
form. The nnmber of these neces- 
sary must ^o be ascertained by 
aelin] surrey, and from tbe inchaa" 
tiou of tbe streets. 

Service and inside pipes. 

The service pipes that branch off 
fromtbedistributing-ones, to convey 
the gas within such premises as are 
to be lighted, may be of cast iron, 
vsryii^ from ^ to 1^ inch bore, and 
upwards, as the quantity of tight to be 
supplied may deiermine. The pipes 
that have hitherto been £tted up for 
shops and other manufactories, have 
it pari been of wrought 



answer better than copper ones, 
whioh were at first iB use ; t)at of 
late, block tin pipes have supersed- 
ed in a considerable degrea the 
others. Pipes of this desLTiptifm 
have advantages which strongly i«- 
commeod them to consumers, and 
tu manufacturers of gas. They ore 
not acted upon by the gas so as to 
be coiToded, nor does any matter 
adhere to their interior; consequent- 
ly, any complaints or trouble dial 
formerly occurred from these sotVCM 
will be completely obviated. 

Burners. 
Argand burners of three diffe^ 
ent sizes, and jets of different Sg' 
ures, are pretty generally in use. — 
Each jet is equal to the inteasity oC 
light of a candle and half, weigfaa^ 
six in the pound, and wiU codsuho 
about one cubic foot of coal gas per 
liour. The No. 1 ai^nd burner Di 
equal in intensity of hgbt to three 
of these jets, and will consume tmly 
about two cubic feet of gaa pec 
hour. The light derived from Mth 
a burner being much greater ia 'pro- 
poi'tion to the gas consumed, thas 
in burners of tbe jet form, some 
would strongly recommend that 
argands as much as possible be used, 
as a matter of material interest to a, 
gas company, and of comfort t« tbe 
community. Some of the worfca 
iu England, aware of this, give out- 
none but aigand burners to their 
customers, except in cases where 
they use meters. 



I 



Of all the objects of physical in- 
quiry, there are uonn, the causes of 
which we leKS understand, than 
those which produce the changes 
of wenthei'. Why one country is 
petrified witJi eold, and another 
eoordied with heat; why Uiis re- 



gion is drenched with rainy and that 
parched with drought, may, for tin 
most part, be accounted tor from i1m 
latitude iu which they are situated, 
or from their proximity to, orrenrnte- 
ness &om, seas and oceans. But 
why, in this or that country, tbera 
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are wich opposite Mate* of w«atlier 
in difiereDt seasaas of tlie aame 
year, or in the aatme seaaons of dif- 
ferent years, lias as yet baffled r11 
the eflbrts of pltiloso^i^ to eupJaia. 
In aome quaiters at' tlic globe, in- 
deed, the weniliei' is at all timtn 
but Bliglitly cbaracterisdc of the tlif- 
fetept eeasoDS, BlmI ifjt hardly makes 
any diatjnctiun between diSerent 
•eaaona, it makes utiU leas betweeu 
dififec^it years. But in others, and 
pertircularly in uuc owu, nat only 
are tlw: diifdeot season* portrayed 
by the hand of nature in very oppu- 
aite cotOHTB, but one year is ofua no 
unlike another, that a pernoD ivould 
almost iinagiue himself transported 
to iin entirely difierent climate. Su 
fieqiHiiit Mid HO sudden, sometimes, 
are the changes in our atmosphere 
during certain seasona, that we have 
often three or four kinds of weather 
within the bpace of tventy-four 
houra; and it not unfrequently hap- 
peni^ that, while the earth performs 
a single revolution, the wind shifts 
tliroiigh all the points of the c«m' 
jwss. So remarkable, indeed, is the 
iocoDstancy of out weather, that it is 
lite olyect with which we re^laiiy 
compare a person, wbom we wish 
I to characteriase as licikle in hii^ tem- 
pBT, or unsteady in lua purpose. 

Within UiG whole range of na- 
tHte, tliece k nothing in which man 
il more nearly inWreeted than be 
3m in the weather. The shifting of 
tic wind, oi tlie gathering of a 
'dsud, may involve his happiness or 
'Jua lite. This suthciently accounts 
iff the frequency with which the 
weathei is made the subject of con- 
raraation. Strange would it have 
been, bad the mind, so prone to in- 
qniry, left this important aubject 
nwityeat^ted, and made no at-' 
temple t» detect the caases by 
n^idi so singular a j^enomenon i» 
(jbiefly regulated. But this is a auh- 
joct Du which, after all its research- 
e»t the genius of man twa Isrdly 



yet beai able to sited n rey of light ; 
and which more than almost any 
other within the sphere of its obscr- 
vBtion, has demonstrated the impo- 
leucy of the liunian intellect. 

While the learned have been 
hatHed and disappoiuted in their 
atteniptu to afcouut for the varioua 
atmospheric phenomena, d)e popn- 
lor mind has long had its theories 
and couclusiooB upon this ahatmao 
subject. .According to popidar 
opinion, lunar iudueuce Is the grand 
cauae which occasions most of the 
ctiaugea of heat and cold, frost and 
thawiraioand hail, sunshine and tem- 
pest, with which this earth is visit- 
ed. This doctrine, thau)^ certainly 
erroneous, ia not an uoconsolatory 
one, and it often atFords the mind n 
really resource for relieving itMtf 
from that uneasiness and melancholy 
which may have been engendered 
by B long course of dissgreeabls 
weather, Are we, for a snccession 
of days or weeks, drenched with 
rain, or pinched with frost, thn 
Almanack is dragged from its Inrk- 
ings to infonn ns when the new or 
full moon ii to bring db I«pid gales 
or a cloudless «ky ! Were it net 
for this popular prejudice, the 
printera and venders of the Belfast 
and other cheap Almanach!i, would 
have hut an unprofitable eniploy- 
nieut. It may be hrther observed, 
tliat, as people in alHnence seldom 
mai' the enjoyment of the present 
hour by reflecting upM) their liabil- 
ity to he reduced to poverty, so, 
when the weather is at alt agree- 
idile to our feelings, or consonant 
to our wishes, we hear of none of 
those disastrous changes which the 
moon, careering in her course, is to 
prodnce by the time she airivea at 
a particular part in her orbit. It h 
cbiefly, therefore, in the precariou* 
seasons of spring and antnmn, or 
the dreary months of winter, that 
we hear a irard of the wondw-wott- 
iog phase* of iW miMitv. TViwwm^, 
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howevei', arise in part from tbis lu- 
minary being of dxii'c imporMiice 
to UH, sni], consequently, more at- 
tended to in these seasons than dur- 
ing tbe bright months of summer. 

Ae nothing is so inimical to the 
progress of truth and knowledge 
aa deep-rooted prejudices, we shall 
oSei a few remarks with tbe view 
to obviate the common opinion, 
that the moon has great influenire 
in producing tbe principal changes 
of the weather. It is easy to per- 
ceive the source whence this opin- 
ion may have arisen. That the 
eblwg and flowing of the tides are 
occasioned chiefly by lunar influence, 
has been long matter of notoriety. 
Without accurate observation, it 
was natural to infer, that a l)ody 
which exercises so powerful an in- 
fluence upon the fluid part of our 
earth, must exercise an influence 
equally powerful upon that elastic 
Bubaiance by which it is everywhere, 
and to a great height, surrounded. 
But what are inferences when nn- 



upon the ocean is quite undeniable; 
but that it does not act to the same 
degree, or to any sensible degree 
at all, upon tbe atmosphere, may be 
deariy demonstrated. The only way 
in which it can act tipon tbe atmos- 
phere, HO as to aflTecC the weather, 
must be either by heat or attraction. 
In tbe one case, it might occasion 
wind by rarefaction, and in the 
other, give birth to rain, by render- 
ing it unable to support its usual 
load of clouds and vapour. Had 
tbe moon the power of effecting 
each changes ss these, indications 
of them would be given by our in- 
atrumenls ; hut, as ibis luminary, 
Hbining in borrowed brightness, has 
no power of afl*ecting the most de- 
licate tberiDometer, so it performs 
ite revolutions without causing the 
slightest elevation or depression of 
the mercuiy in the barometer, a 



thing which it could not do, had it 
the power of giving a spheroidal 
form to the air, as it does to the 
water. What greater proof than 
this r«n be desired, that the various 
changes in the atmosphere are quite 
in<lependent of lunar influence ? 

But this conclusion may be 
strengthened by arguments drawn 
from other sources. Were the in- 
fluence of the moon on our atmos- 
phere such as popular prejudice 
would lead us to believe, not only 
ought the changes of the weather 
to be more regular and periodic 
than they are, Iiut tliey ou^t like- 
wise to be greater in those places 
that lye near tu, or immediately un- 
der the lunar orb, than in places far- 
ther north or south. Now this is 
far from bein^ the case, llie fiu-- 
ther we remove from those places' 
which are illumined by the moon's 
perpendicular rays, the more irregu- 
lar and frequent do we generally 
find the changes of the weather. — 
In addition to this it may be re- 
marked, that, if the vicissitudM of 
the weather depend upon thepbaaes: 
of tbe moon, it must follow as a 
natural consequence, that all places 
nearly under the same meridian ' 
onght to experience a change of 
weather, nearly at the same time, 
as all have high or low water nearly 
at tbe same time. But will any one 
say that this is uniformly tlie caae?' 
Experience affords no data for such 
a conclusion, even with regard to 
places in the same country, and ftir- 
less with regard to countries that are ' 
widely separated. While the county ' 
of Durham and the North Hiding of' 
Yorkshire, perlwps for a succession 
of weeks, nave been experiencing' ■ 
changes almost every ilay, Hamp- ' 
shire and Sussex may, all this time, ' 
have enjoyed an unbroken unifor-- 
mity of weather. Is any thing ' 
in physics more certain than that- 
the mists may be dispelled from . 
the plains of Britain, and tbe - 



■hirm hualied among the 
taiOa af ScandinRvtH, while tbe wtnd 
preserves its coiirne, umipviating, 
upon d)e coaat Guinea, and not a, 
drop of nuD descenda to wster lIlt^ 
paiched deserta lliat siutoutkI the 
kiiigdom of BBmbarriL ? 

Bat the abHurdiiy of the opinion 
ffbich, npon philosophical princi- 
ples, we Dare endeavoured to re- 
fute, every one has tlie power to 
rerify for binieelf. If lie would 
only take the trouble to obseri-e 
the weather narrowly durina: the 
Uturae of a moon or two, he 
would find that while the latter ia 
ataled and regular in her courae, 



the former is tlie toost seemingly 
capricious and Tariahle thing in 
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ture. 

constant, muat not the effect be ao 
too? Supposing this reaaoning to 
be jiiat, we mnsl no longer refer 
the changes of the weather to the 
agency of the moon. Is it not 
obrious to every one, that we 
have all kinds of weather at all 
the various «t«gce of the moon, 
and, if thia luminary has no power 
to produce any particular dea- 
cription of ireaiher at different 
Biapes, what reason can there be to 
think that it can produce any change 
upon the weather at «ll ? 
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To tlK Editon of tiK 

I Mechanics' Macazihe. 

kiGBHTI-EMEH, — I inUadcd to lure of- 
i a few remarks on A. B.'b idou 

LiiadvantBgfl of Brnploy- 
miuuiilcntlng the power 
_ine. (No. LXII.) sad 

v-wbeel bf the Mine writer, If I 
' ;t. right; bat 1 cinoai itj my 
n tha Nunibei' contalniug the lat- 
E article, to poiat it out. On the tbr- 
r luljeDt I bavH been anlidpnled by 
i> Ci la No. LXIV., who baa proved, 
'■ aatufiutory manner, that A. B. has 
lytad miilaken ideas on that nul^tut. 
[^^nUl therafore end«tvour to ahaw, 
t he la equally niiataken in hb no- 
a of the wster-wheel. It ia exattly 

fauHitly, IhR lanic rl^aaDn1ng applies to 
bth. Ia computing any power, it is 
it enential to know the velocity oF the 
. JMDring body, as the farce with which it 



buckelB. In the propomd improvemrol, 
bowever, which is a chain of bucket 
paadng over one amall wheel and under 
uiolher, so placed that the top of ibe 
upper and bottom of the lower would 
be equal to the diameter of a common 
water-wheel ; and through this ipace 
only the water in Che chain of buckets 
would descend ; although tfae water 
would act with ill whole gravitatiug 
force always at an equal distance from 
the centre of motion, yet the ipace 
through which it acta being thus dimin- 
ished in the ratio of the diameter to half 
the circumference of the wheel, which 
is as I to 1.57, and the gravitating force 



i for it 



This 



it by dSBoribing a aemidrcle with the 



1.57 t 






of boti 






the iluipie waler-wbeel would dnubtlaaa 
be gi'eady superior. As noticed above, 
(he same reasoning applies indiscrimi- 
nately to the crank ur the water-wheel, 

the aboie statement may be IllDBtraCed 
by the very diagram which A. B. has 
used to prove the contrary. (Sea fig. 7. 
No. LXII.) The force exerted by a 
crank, or by buoketa filled with water, 
' ' ':Ircle A C B. i^ to the 



e fun 



Bting D 






OGis 

wbile the whole force could only ai 
through the diameter A B, the dlmii 
ished force would act round tbe icm 
circle A C B, which epacea are also i 
each other u 2 to 3 ( therefore, if tl 
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wbole ioKt 3, li luulliplled by the space 
In. wkich it acU, the product la ii ; ajnin 
multiply tbe diminiabei) tiirce 2 by 3, 
the ipue ia which il aeu, (he product 
ia also 6; dcmonatratlng, that no poWRt 

mhetl ; and there is so groand lo doabt 
that tbey ura, respectively, far supcriar 
U Bity contrivance that haa fver b«a 
impomd for tbe sanie end, rr^rding 
■Implicit^, dorabilily, and friction. 

I have some doubts of the carrect- 
neu of W. C.'B Tieirs in the two last 
pangraphi of hka letter la Number 
LXIV. After very juaUy obsei'ving 
haw widl the crank is adapted to tbe 



that Litbagrapliy might bo used w'tlh 
advantage, aa n» Biuciliary aid to any 
lecture when disgrama are necesaacy. 
Suppoee, for eiao^ple, the prineigle of 
the steam engine was to he explalaed; 
I n'oald propose, that eaHi of the Mn- 



I should b 
ititm of it, and tl 



itahed with i 



propcF lettan of 
■ right irf 



a theil 
As the lecturer went on, they could Ibl- 
low him rery readily; and when they 
went bonie, they could go over It them. 
selvea, or describe it to others; Ihaa 
spnading the knowledge they ohbined. 
To eflect ancb a thing, I would have one 
drawn upon transfer paper, [which a 
boy at school <M)iiid do,) and faave Im- 





pressioris iliroivu off; for one of which 


la that enables tbe cnnk to guide the 


no one attending would grudge a penny t 


piston smoothly past it. turning polnta,) 


and I think that would not only envir 


controls the piston tu the waste of lis 


tbe eipenae, but remunerate the lllho- 


power. This would be true were the 


grapber. They could be gireii Into a 


piston moving by an Impulse that ceased 


book shop, where those who wanted 


l« act till alter a certain interval, for 


them migbt be supplied. 






tba impulse was renewed ; but the pres- 


other thiuga which wiU readily ooaor to 


sure ia enaitant, and even inci'eases as 


yon. — I am, yours, &c. 


the piston is reUrded ; its contnil is 


C. B. 


beneficial throughout the whole stroke 





I 



allowa it (0. ocwleriiifi through one half 
of its .stroke, and retanb it 'gently 
through tlie other. Aa la (be suppo- 
eilloiai that two engines acting on the 
aune shaft csanttraet each other, I 
wonld oinerve, that they are not in the 
{MHlicament of two lace.harses striving 
who shiiU be first, but in that of two 
yoked in a plough or a carriagtv where, 
if the one gives an extra puU, though he 
does 0at get. before hla fellow by the 
eSart, he adds to the progress of both. 

In the cose of propelling a vessel, it 
iaabiolutBly iHcessary that the eDgldd 
■bBBtdbeio yoked. together; for, if tbi 
oat,, oatatripcd the otber, the vesael 
WMild atarcalyihc kepi from desoribing 

Tfaa importasce of eooiid principtn 
m>(he ahovH autyecC will be duly appre. 
Dlat«< when it ia eonaidei'ed that it re- 
lalca ta tiie -principal agents of EaeohanU 
Mlpawer in Ihla.landof maebinery. 

I ato, youra, &«. G. M. 
GlugflW, iGlb Match, l!lt^ 



OBSERVATIONS on the Siipp«ned 
Improvement of the MAGN&TIG 
NEEDLE, by phicing Iron la Ita 
VicJnlty on Board of Ships. 
3av that observatiou ia clearly got at 
aoa, and the *aHation ascertained Id a 
certainty, and to be a certain quantity, 
less or more, allowing that the compass 
brara 3° west or east oif tbe pola of (ha 
earth ; —say that the Iron plate h iJaced 
so near to the compusa as to alter It (bis 
very quantity, aud that we then salt on 
tbe point that leads to tbe port, the Ttt^ 
sel must come wide of the port, more of 
less, according tn dletnnce, owing to Ta- 
rlation taldng place betwixt the port ahd 
the place of obaervaliOn ; so that allfhat 
ia acquired by (hla means, ia nettliec 
more uiir leaa thnii the common inelKod 
of making allonaurp for the variation. 
Or, snppOalng that ihe compais It so con- 
flned that it win nut alter, then sadlDg 
on any point, aa the ahip lyes so doc* 



N THE APPLICATION OF LITH- 
OGRAPHY TO THE ILLUSTRA- 
TION OF LECTURES. 
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]owiii|^ tfunrj^ whieh hat occurred to me, 

'iwtJKliy'.a pliMft.ia yoar valnabifr vnA- 

Ij pnblicatioD, its insertion will much 

oblige, yours, &c. X. Q. 

WMt St. yiiieent.Sltrect, 7th March, 1826. 

Thm altitadc ef a terrestrial object sito^ 



ated above the borixon, at three dlffsrent 
stations iiL the soba iMctaoaial pine, 
being SQo 45^, 37o 43', and 60o 12'; 
it is required to determine from thence 
the perpendicular height, with or with> 
out a demonstration. 



MISCELLANIES, 



Sej/Ua, — As the breadth across this ce- 
lebrated strait has been so often disputed, I 
particularly state, that the Faro Tower is 
eimtly Q047 Englisl) yards from that clas- 
neal bu^^hear, the Rock of Scylla, which by 
poetical fiction has been depicted in such 
terrific colours ; and to describe the horrors 
of which Phalrion, a painter, celebrated for 
hif neiTOus representation of the awful apd 
the tremendous, exerted his whole talent. 
B«t the flights of poetry can seldom bear to 
be shackled by homely truth ; and if we 
are to re^re the fine imagery that places 
the summit of this rock in clouds, brooding 
eternal mists and tempests; that represents 
U as iaacoeptaUe even to a man pvovided 
IviA twenty hands and twenty hat, and 
immerses its base among ravenous sea dogs ; 
why not also receive the whole circle of 
mythological df^mas of Homer, who, 
though so frequently dragged forth as an 
««ithoritj i^ hiftary, theology, surgery, apd 

gW^3»if y». <wgl*^ '^ ju^tifife* tp be rea4 
only as a poet. In the writings of so ex- 
quisite a bard, we must not expect to find 
in his representations st. ictly confin^ tq a 
mere accurate narration of facts. Modems 
^ intelligence in visiting this spot, have, 
mnj&ed tito;r inuginations, already heated 
if aach descriptions as the escape of the. 
AigOMUit% and the disaataEs of Ulysses, 
^^ Swfy^V^ >^ ^e sooQrge. of iseamen* amd 
i^jglk in %ij^ its caverns. ** r^gf til^e dog/t ;'* 
b|^ I4 f# <^ sailor, never perceive^ a^y dif- 
ftrence between the effect of the surge, 
here and on any other coast ; yet I have 
fiMquRi^' watched it closely in bad wca- 
iIhm. it is poiK, as.1 preamae iteven was^ 
V<Mua¥n.fO€;lbr of bold appjNvu;b» <k Utde. 
worn at its basp^ af^ surmounted by » ^Ml^eft 
with a sandy hay on each side. The one 
on tiie south side is memorable ftr Hkt di^ 
mt^. thafc hap{pAie(k tbo^e, iujtmg. the^^ dpead^ 
fill eaytjmjli^feft q{, 17^ whiqn ao. ovtc^ 
whelming wave (supposed to have hfXHk OQ^ 
casione4 by the ^XL of part of a proipontary 
into, the sed) rushed up the beach, aj^d, in 
its retreat, bore away with it upwards of 
2000 people, whose cries, if they uttered 
any, in the suddenness of their awfid iate, 
^wmn BoftJiq%rd bfSJi^Q agtwiped spefotatan 
anRmd.*-5myt&*« Mmmim 



Charybdis. — Outside the tongue of land, 
or Praceio di St. Rainiere, that forms the 
harbour of Messina, lies the Salofaro, or 
celebrated vortex of Charybdis, which has, 
with more reason than Scylla, been clothed 
with terror by the writers of antiquity. To 
the undecked boats of the - Rhegians, Loco- 
iaas, Zaneleans, and Greeks, it must have 
been formidable; for even in the present 
day, small craft are sometimes endangered 
by it, and I hare seen several mra-of-war, 
and even a se\'enty-fonr gna ship, whirled 
round on its surface ; but by using due cau- 
tion, there is generally very little danger or 
inconvenience to be apprehended. It ap- 
pears to ha an agitated water of from 70 ta 
90 £itiiQms in cbBpth, eirding in qnick ed- 
dies. It is owing, pvobaUy to the meet- 
ing of the harbour and lateral currents, with 
the main one, Ifae latter beii^ forced over 
in this direction by the apposite point of 
P««Eo. This agrees ia some tQeaaune with 
tha relaHdon of Xhucydides, who calls it a 
violent recipi:ocation of the Tyerhene and 
Sicilian seas ; and he is the only writer of 
renvote antiquity I remember to have read, 
who has. assigned this danger its true situa- 
tion, and not exaggerated its effects. Many 
wonderfd) stories are told respecting this 
▼ortex, particularly some said- to hare been 
ralatsd by the celebrated diver Colas, ^h» 
hst hia Mfe here. I have never lound rea* 
scNV however, duni^ my examination o£ 
this spot, to believe one of them.—- jSIqi^U 
Memoirg, 



Ozse of S^eep temHlnting-fbr '46il dayt,'-' 
A sanitary report of a Prussian pbyi^dapy 
addressed during the month of Ai^|iiat tft 
tbp Authorities, co^taias what fe^ws : At 
Medeback in Westphalia, a young woman 
of twenty years, has slept 461 days. She 
tras wakened oafy with diAcuby in order 
to make her take food^ and immediately 
slepjt again. From the commencement of 
her sleep, she only waken/^ once of her 
own accord.. Alt the functions, even the 
periodical evacuations, are regularly per- 
rormed. No cause could be discovered JTor 
this extraordinary sleep, unless it might be 
a hurt whicb^sb^ had paeyionaly wesiaad #b 
tbik^ad. 



lU;" THE GtSSGOW MECHANICS' MAGAZTWE: 
REWARDS FOR INDUSTRY & TALENT. 

The Publisher of the Glasgow Mechanics' Magazine, fully consdoug 
of the unparalleled support hU Work has received from the Mechanica and 
Public in general, atixiouH to show his gratitude, and tvitli the view of 
contributing still farther to the increase of ohaervation and scientific in- 
vesligatiou, has roBoVved to offer for the present year, the following 
PRIZES FOR COMPETITION, 

Ddgald Bannatyne, Eeq. Secretary to the Chamber of Commerce. 
R. HaijTIe, Esq. President of the Glasgow Philosophical Sodety. 
James B. Neilson, Esq. Civil Engineer. 
James Cook, Esq. Civil En^neer. 
I_TWELVE GUINEAS, and an HONORARY MEDALLION, 



for the best Essay, ^ving an Account of any original loTentivn . 

iu Science. ' 

11.— FIVE GUINEAS, and an HONORARY MEDALLION, for 

the second best do. 
IIL— TWELVE GUINEAS, and an HONORARY MEDALLION, 

for a Description, with Drawings if neceHsary, of the most uaeftd J 

and important original Invention in the Arts. 
IV^FIVE GUINEAS, and an HONORARY MEDALLION, for i 

the second beat do. 
v.— FIVE GUINEAS, and an HONORARY MEDALLION, to \ 

any ApprenticB, for the best Specimen of Work in his IVode, [ 

made entirely by himself. 

CONDITIONS. 
The Competitors must he Bhitish Subjects. 

Every Invention or Improvement for which the first four Prizes shall 
be claimed, must be that of the Competitor, the account of which must 
appear for the first time in the Glasgow Mbchanics' Magazihb, — 
Every Specimen of Work sent in competition for the fifth Prize, must be 
accompanied by a Certificate from the Master of the Apprentice, tliat 
the work is entirely hLs, and that he received no aaaistance whatever in 
executing it. 

Competitots to transmit their Essays, Specifications, Drawings, or 
SpediDens, tree of all expense, with their names and address, " To tb 
Edi^s of the Glasgow Mechanics' Magazine, care of TV. R. M'Phtm, 
155, Trongate, Glasgow," on or befoi'e the 1st January, I8S6. 



CommunlcBtlaua from intelligent Mechanics will be vrr; acceptable, in whatever 
style tliey may be written, if ihey contain a full accoimt of the invention av Im- 
pravuuent, which is the subject of their notice. 

Foblidied every Samrilay, by W. It. M'PuuN, 155, Trongate, ClaBgov, to wfaom 
' " K (poit paid) miul he addrMud. 



THB aiiAsaow 
MECHANICS' MAGAZINE, 



A Chmmiaee of Civil Rigitteen tmd Prattieat Meektmia. 
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And Cudoai ihwU, pr« y«ml alik* to cfaHt 
Tbt iCnDnr (uot, or Ibr the nUkn^ thL 
Tb paiu tEa iMMa muliD* (f i^ikn taur 

No. LXVUL ^bAmii;, I6fA Jpril, 1825. Price 

IMPROVES lUFLEUENTS OF HUSBAKDET, 
Inrndid fjfib. Duo* Tauavoil 
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IMPROVED IMPLEMENTS OF HUflBANDRT, 

Invented by Mt. Duos V«i.labce. 

Gentlemen, — 1 have often ob- barrow, placed 
served that the teeth of the com- 
i harrow follow each other in 
! track. They have, no 
doubt, been made of various forme ; 
but Btill, in the greater number of 
isBtanceH, the teeth follow each 
Other Iwtwist the furrows. It oc- 
cnrrred to me on teeing this, that 
if' harrowB were made to revolve 
M they went forward, they would 
elecute their work much better ; 
Afid, in order to try this, I con- 
KTucted a model, and made the 
Wrow rerolve round on its centre. 




a frame between 

rollera. A, A, the rollers. 
wheel Bud pinion on the front one 
of which, gires motion to the har- 
row B, B, B. C, C, the crank oo 
the axle of the pinion, which givM 
motion to the barrow by the shaft 
D. E, E, E, E, the jointed rods 
which the harrow moves on, whid) 
have screws to nuse or lower the 
harrow. F, F, F, F, two row of i 
teeth placed in thp frame at the 
front of each roller, so made as t« 
be put in or taken out at pli 
*~ 5, gives a pli 



and section 



This did very well, but I afterwards of the wheel, showing the teeth of 
found that it did better to hang the harrow. 



the barrow on four jointed 
rods, and make it revolve by the 
motion of a crank, as represented 
In the figures. 

In addition to the hook aud 
■cythe, I have likewise invented a 
new instrument for shearing, repre- 
sented in figure 1, which, from its 
simple construction, will be easily 
understood. It will be found well 
adapted to the shearing of grass 
in plantations, from among young 

I am, yours, &c. 

DrxoN Val LANCE. 

Ubntnn, IjUiaikihlce,'! 
iSlh Mmb, IKIS. i 

Descrtpiion of the FigUTes. 
Fig. 4 represents the revolving 



Fig. 6, the revolving harrow on,, 
a small scale, adapted for a g&rden; 

In each of the figures, the parts .j 
are marked the same, to suit the .- 
above description. 

Fig. 4, the graBs-sheaiB. A, A, 
the working blade, which has a 
raised back on it, to lay the tops of- 
the grass all the same way. B, B,-. 
the back. The shears run on two' 
wheels, six inches diameter, Biul' 
are placed on the under side of 
axle. C, C, the wheels and axlec j 
D, D, the handles, which moat be of 
wood, of sufficient length to preventtg 
the shearer from stooping too mtidb | 

The length of shears' blades m»y m 
be 1 foot 6 or 8 inches, and they. 






may be fi 



u number. 



IMPROVEMENTS ON Ma. NORTH'S COPYING MACHINE. 



Genilemen, — Should you think 
the enclosed drawing of an improve- 
ment on C. Nurth^s copying ma- 
chine, worthy of insertion in your 
Magazine, you will greatly oblige 
me by doing so. 

You will perceive by the draw- 
ing, that the evil complained of in 
his, is remedied with reffard to the 
lock. 

But another thing is gained by 



the arrangement I have made, xnxbfa 
that the pressure is more equsU 
distributed over the surface, wbict 
in the other, was principally it 
middle ; and, besides, that an Bd-[^ 
ditional lever power is gained I^JL 
the top itself. In expectation thatiJJ 
your readers and correspondentt i^ 
n-ill understand the manner opop 'j 
which it acts, I remain, yours, so:: jS 

10 " . .; 
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A, (fig. 2,) & bar of iron, wilh a 
look at one end for moving in the 
Wp of the screw B, which is fixed 
into the body of the press, and 
^ich allows it to be regaled to 
any heiglit, by haviug a square nut 
al the bottom to keep it in ita 
phce. At the other end of the 
bar there is a heap, whii-h muHt 
move quite easy on the hinge ; the 
nnttll catch whith projecla from it, 
irimn the pressure h put on. falls 
Ulo the hole ill llie end of the 
pteis (such as at C); but as it is 
Ut erery one, perhaps, that could 
DWBige it in that way, there is a 



spring D attaehed to it which can ba 
put upon the heap l)efore the pres- 






The 



spnn^w 



C 18 a plate 

of iron, t)ie same shape as repre- 
senced in the drawing, naring seve- 
ral holcH in it ; the lower end of 
the holes being inclined, so as the 
catch may slide easily into another 
should it be too slack. 

The rest of the machine is the 
same as Mr. Nonfi's, which is re- 
presented in the Magazine. 

Fig. 2, represents a machine with 
u hesp at each end, and the leren 
acting in the middle. 



ON JOISTS 
In one or two Numbers of your 
Work, tome few weeks ago, there 
mre some remarks on the proper 
JKmtion of the floor beams, or joists 
U a house. It seems to me, that 
there is a defect in the ordinary 
arrangement, which no builder has 
reflected on, or, at least, to which 
a remedy has not yet been applied. 
It is this : that the beams or joists 
are always made of equal dimen- 
nona throughout, though it is quite 
obrions, that the middle point, from 
wall to wall, has the greater weight 
to snatain in every case ; and where, 
in fact, the greater weight is apt to 
accumulatn ; and there, in conse- 
qnence, the floor is most apt to bai/, 
or to decline downwards. To rem- 
edy this, the beams ought to l>e 
made stronger at the middle tlian 
at either of the two ends ; that is, 
either ije«per or broader. The for- 
mer must be the most effectual ; 
but as this would occasion an in- 
equality in the levd of the floor, 
the latter mode may be resorted to 
in onler to strengthen the mi<ldle. 

ihe figure mav, perhaps, belter 



OF HOUSES. 
(fig. 1,) represent the side wtJIs of 
the house. B, B, included within 
the dotted lines, the present mode 
of formation, in which the beams 
or joists are of the same dimea- 
sions throughout : call this breadthi 
2 inches. Let the full lines, C, C, . 
tapering from 1 inches broad at tha 
middle to 2 inches broad at th« 
ends, represent the proposed con- 
struction in order to strengthen tiie 
middle. This addition, thongh on- 
ly requiring one Aalf mote timber, 
will give Jbar limes more strengtk . 
It is easy to make the e]fperimeii% ] 
and it will be found so. Let il 
tried on a small scale, anil not 
the extent as absolutely to break 
the rod through, but limited, say 
to a declension in the middle to the 
extent of to 2 or 3 or 4 tenths of 
an inch. Hence it will be found, 
that with a less quantum of wood, 
much more strength will be ob- 
tained. It is not necessary that 
the whole beam should be in one 
piece. The additions on the sides 
may be fished on, as in a ship's 

"™ " E. N. 
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We nhali now proceed to give 
the methoda for ascertaining tbo 
size of the sun and the varioUB 
planets. 

How to find the .lize of the San. 
It has been found by obaem- 
tioD, that tho Huu ia 33 niinutea of 
a degree in diameter. I^et us sup- 
pose a circle to be drawn round 
the earth as a centre, with the cir- 
cumference going through the centre 
of the sun. Multiply 190,140,220 
niiles, (which is the diameter of tlie 
above circle, being twice the ilia- 
tance of the eHrth from the sun,) 
by 3f, the qnotient will be the ciT' 
cumterence of that circle. 



ffoie to find the distanix c^ any- 
Piamt from the Sun. 
We have already shown the method 
of finding the earth's distance from 
the sun, and ascertained it to be 
about 95,070,I10niiles; therefore, 
in order to find the distance of 
Mercury from the sun, say, by 

Sroportion, if IDOO, the relative 
istance of the eailh from the son, 
give 95,070,110 miles, what will 
387, Mercury's relative distance 
from the sun, give for his distance 
in miles ? — And, 

To find Ventti distance, 
Say, if 1000 give 95,070,110 miles, 
what wilt 723 gire for her distance 
in miles? — And, 

7h find the distance of Mars, 
Say, if 1000 give 95.070,1 10, what 
will 1523 give for his distance in 
miles ? — And, 

TofindJupiter% '^''^^'"^ 
Say, if 1000 give 95,070,110, what Then say, by pro|»ortion, if 360 de- 
will 5201 give for his distance in grees^ve597,583,5i8niilesfortbe 
miles ? — And, circumference of the circle, what will 
'7'jjjj.^i-c^ ^^ minutes of a degree give for tlw 
To find that of Saturn, breadth that the sun's body coVcoa 
Say,if 1000 giTe95,070,IlO, what of that drcumference ? The m- 
"l 9540 give for his distance in swer (885308) is the diameter of 



190140220 

H 
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How to find lAe fiize of tile Moon. cumferencB of her circle, wliat will 

It baa likewise been faiiDi) hy ^'^ minut«s of a degree give, for 

obierTDtian, that the moon is 31^ the braadtb that her body roren 

of a degree in diameter : therefore, of »hat circamference ? The an- 

say, by proportion, if 360 degrees sw" (2183) is the diameter of tba 

give 1,507,638 miles for the cir- "n«>n in miles. '-' 

!>!». MIH". Min. 

360 ; 1307658 : : 31^ 



21600 13568922 

7 1507658 

3013316 



107502 



a the diameter af 



Biw to find the tiat of any Phnet. 
I When once tbe real distance of 
IBJ plfuet it found, it is easy to 
bra its real size from its apparent 
tiss, by the following metliwl. We 
tlmll take .lupiter fur an example, 
u tie is the largest of the planets. 
^, WheD Jupiter and the earth are 
^H Hie nearest pam of their orbits 
BB «flcb other, be appears to ns to 
B W about 48^ seconds of a degree 
In diameter ; therefore, since Jupi- 
ter s distance from tbe sun is about 
494,990,000 miles, and the earth's 
.fl^tance about 95,070,110 miles, 
--^ttact tbe earth's distance from 
1 from Jupiter's, and It trill 
e tbe distance from the earth to 
', tfben they are in the near- 
Pm^ parts of their orbits to each 



beu, suppose (as in the case of 
in) a circle to be drawn round 



the earth as a centre, tvltb the cit^J 
cumferencB going tliroUL'h the ceil» J 
tre of Jupiter: multiply the dislanc* i 
from tlie earth to Jupiter by Sf^ 
tbe product will be the circumfer^ 
enca of that circle — Thus mode of 
finding the circumference, is equaUy 
the same as that of uittltiplying 
twice the dJHtance by 3^. 

399919890 

5L 



57131412$ = i 
57181412^ = 1 
25137821654 cii-cumferenca jj 
the circle. 

Then, since Jupiter's body lake^ ' 
up 48^ seconds of a degree on 
that circle, say, by proportion, if 
1,296,000 (the seconds in 360 de- 
grees) give 2,513,782,165 miles, 
what will 48^ seconds give for his 
real diameter in miles f The an- 
swQT (94072) will be bis diameter 
or thickness in miles. ' ■ 



THE GLASGOW 



1296000 



2513782165 :i 



48J 



20110237320 
10035126660 

1256891082 j = ^ 
1296000) 121918535002^(94072 diameWr in mile*. 



3716002 

25 92000 

1123002 

Tie real diameteTs of all the rest may be found in the a 



ON THE FORCE EXEItTED BY HYDROSTATIC PRESSURE IM 
BRAMAH'S PRESSES; AND ON THK RESISTING POWER OF 
THE METAL; WITH RULES FOR COMPUTING THE THICK- 
NESS OF THE SAME FOR DIFFERENT PRESSURES.- 
By Pum BiRLOw, Eiq. F.R.S., of the Uoj-al Mibtary CoUtge, Woolwich. 

Mr. Barlow begins hia paper by reaJBtiDg power ; from which it re- 
sulted, that, ID presses of the Mine 
intemH] diameter, the thicbneas 
ought to be proportional to tbe 
pressure. Tliia principle, how- 
ever, ia known lo fail in pracdce, 
it having nlways been found recpii- 
site to increase the thickness in % 
higher ratio than the pressure ; and 
it was priDcipally with a view to 
correct this error, that Mr. Bariow 
undertook tlie investigation, at the 
earnest request of some of his prac- 
tical friends ; and, having completed 
it, it has been presented to the So- 
ciety of Civil Engineers, wlio now 
rank amongst their numbers, many 
of the moat distinguished names of 
the United Kingdom, connected 
with BciRntific and practical me- 
chanics. 



cylinders, in consequence of any 
given internal prensure, and the re- 
sult is the aame as was first deter- 
mined by Marriotte, although it 
has been somewhat differently ob- 
tained, riz. " The circumferential 
strain, on any given poin( of the 
interior of the cylinder, ia equal to 
the pressure of a square inch mul- 
tiplied by the number of inches in 
the radiuB ;" that is, the force tend- 
ing to rend tbe cylinder along any 
line parallel to its axis, is equal to 
the pressure on a section between 
the circumference and axis. This, 
as we have said, h the result which 
has always been deduced by the 
writers on this subject ; but, m es- 
timating the tbickneas necessary to 
resist this atrain, it has universally 
been supposed, that all the metal 
in the thicbnesa opposed an equally 



The following ia the particular 
part of the investigation to which 
we have alluded. 



• This . 



rtlde i> 



1 Abitnct of a Paper md bdan ibr BneiMy of Civil Ei«iBtci 



J 
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To invMtigate the nature oftJie re- 

gistance opposed to any given 

Aickneu of metal in a cylinder, 

or ring, from iiUeraal pressure. 

It woulil appear, at first sight, 

•litu having found the strain on any 

'points, D and C, it would only be 

iuc«38ary to aKertein tbe thicknesa 

•M metal to resist tliis strain, when 

>1|iplied directly to itn trensrerse 

•"■i, however, is by no 

ise ; for, if we imagine, 

do, that the iron, ia 

<INis«quence of the internal pres- 

aoffers a certain dep'ee of ei- 

in, it will be found that the 

eternal circumference participates 

I in this extension thau the in- 

ior; and as the resistance is pro- 

tionai to the extension divided 

tbe length, it follows, that tbe 

iterior circumference, and every 

ncceaaire circular lamina, from tbe 

Iterior to the exterior surface, of- 

ra a less and less resistance to the 

terior (train. The laws of which 

creaw of resistance, it is at prea- 

it oar object to investigate. 

In the first place, it is obvious, 

Bt whatever extension tbe cylin- 

V or ring may undei^o, there 

will still be the same quantity of 

■nrface in the section of tbe ring, 

which area is always proportional 

die difference of the squares of 

I two diameters. 

Let D be the interior diameter 

Tors pressure, and D -f. f/ its 

'len extended by the 

pceaanre. 

Let also D' be tbe exterior dia- 
meter before, and \i'-\-d' the same 




That Is, the extension of the exte- 
rior anrfaoe is, to that of the inte- 
rior, as the interior diameter is to 
the exterior. 

Bat the resistance is as the ex- 
tension divided by the length ; 
therefore, the reaietance of the ex- 
terior surface is, to that of the in- 



D' 



■ D« : D'«. 



That is, the resistance offered by 
each successive lamina, is inversely 
as [he square of its diameter, or 
inversely as the square of its dis- 
tance from the centre ; by means 
of which law, the actual resistance 
due to any thickness is readily as- 
certained. 

Let r be the interior radius of 
any cylinder, p tbe pressure per 
square inch on the fluid, / the 
whole thickness of the metal, and 
X any variable distance from the 
interior surfiice. Let also s repre- 
sent the strain exerted, or tbe re- 
sistance sustained, by t)ie interior 
lamina; then, by the law last de- 



duced, (r-l-*)* 
- the> 



/ 



(r + »)> 
at the distance x, from 
Burloce ; consequently, 

4- cor = sum of all the 

[r+^)-' ^ 

This, when x^t becomes 



len, from what is stated above, 

[tall have 

-D3= (D'+d')^— (D+rf)2; 

3D'd'-Hrf'2-,aDd.)-rf«; 

Uince(2D'-|-d'):(2D-j-rf);;rf:d'; 

J wnce d' awl d are both very 

Ewoall, thi« bacomei D' : D ■.■.d:<t. 



.a — L-i=iii 

Vr T+l) r+. 
the sum of all the variable 
strains or resistances on the whole 
thickness (, is equal to the resist- 
ance that would be due to tbe 
thickness, acting uniformly 



ITat i6 



Let us now suppose (the above 
law being established) the radius r, 
and the pressure per square inch 
on the fluid p, to be given, to find 
the thickness neceasary to resist it, 



J 
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or Buch tlial the slrm and resist- Hence the followiog Rule in word- 

ance may be in equilibrio, the co- at length : 

hesive power of the metal being To ^nd the thickness t^ metal. 



alao given. Let x represent the 
ihicknega reqaireil, and c ^ the 
cahealve power of the metal per 
aqnare inch ; then the greatest 



.«»» 1 e .ra. ^ ^ ^ can . 


LLl, and the attain it ha 


tain ia;>r,- 


tvhence, whe 


are equal, t.. 


■hall ba.e 


"> = ,—'' 


,orp>- + ^ 


whence 


' = H. 



Multiply the pressure per square 
inc-h by the radius of the cylinder, 
and divide the product by the dif- 
ference between the cohesive power 
of the metal per square inch and 
the pressure per square inch, and 
the quotient will be the thicknew 
sought. 

As an example, let it be required 
to determine the thickness of metal 
in two presses, each 12 inches in 
diameter ; in one of which the prea- 
sure is 1^ tons, and in the other 
3 tons, per circular incli. The 
cohesive force of cast iron being 
18,000 Ib«. per square inch. 



Here 1 J tons per circular inch = 
3 ti 

Whence, by the Rule, - 



inch: 



4,278 X 6 
' 18,000 — 4,279 
8.556 X 6 
16,000 — 8,556 " 
Whereas, on the usual principle of computation, the one of these thick- 
nesses would be exactly double the other. 



And, 



1.87 inches thickne 



: 5.43 inches thickness. 



ON BARKER'S MILL. 



Ggs'tlemen,— I observe that in 
your useful Magazine, you hare of 
late brought the machine, called 
Barker's Mill, under the notice of 
the mechanical world : and, in my 
opinion, you deserve sonie credit 
for HO doing. So far hack as July 
last, in No. XXXI. page 29, Vol. 
IL, B. V. inquires wl»t is tlie pres- 
ent opinion with regard to this 
machine ; and seems to think that 
there must be some mistake in 
the atatemenls made with regard 
to it, otherwise that it would have 
got into )(eneral use. I have often 
wondered that none of our mill- 
wrights have ever attempted the 
introduction of this machine iuto 
this country; hut I do not think 



with B. V. that their not having 
done BO, is any evidence that the 
statements made with regard to it 
are en'oneous. Millwrights, like 
other people engaged in business, 
are unwilling to run the risk <J 
erecting a machine, the propertiea 
of which they do not know practi- 
cally. By speculating thus, they 
miglit lose both their money and 
their professional fame, objects of 
too much importance in the work), 
to be thongntleKsly sported with. 
We have no chance, therefore, to 
see Barker's mill tried in this coun- 
try, unless some person shall, in 
tlie first place, set one agoing on 
something of a large scale, and thus 
give it a fwr trial. 1 am quite 
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pontiTe that, vere it once tried, its 
adoption would be pretty geneial 
wberever there nas a email atreBm 
of water, with a tolerably high fall. 
This loachine has been wHrmly 
racain mended to practice b^ alt the 
eiuDent mechanics who have ia- 
vegtigated tbe subject; aud, udd- 
lidsrin^ the biKh respeeiability of 
tkrir names, and tlio simplicity and 
cifqMMM of the macliine, it cannot 
tu be matter of surprise that nu 
Utempti at its eomtruction on a 
lii^ scale have been made ia Great 
Bntain, where the motive power of 
nterbaBbHenfloinuchuHed. Indeed 
the af^lication of water to the driv' 
ing cf machinery is so simple, so 
cbeap) and so constant and equable 
ia in action, that it amply merits 
tlu prefefence constantly shown it, 
idnnever it can be obtained. 

In the third volume of tbe Tran- 
ncliDilB of the American Philosopbi- 
nl SodetV) there is a description of 
ooe, of wnich tbe following dimen- 
rioaa are given : — Tbe iitdius of 
Ae futns, from the centre pivot 
t the centre of the dischai^ng 
dea, 46 inches ; itiside diameter 
t the arms, 3 inches ; diameter of 



the supplying pipe, 2 bches ; 
height of the working head of wa- 
ter, 21 feet above the points of 
discharge. This, though a great 
fall, is evidently a very small con- 
sumption of water, since it was all 
sopplied by a two inch pipe i and 
when the machine was not loaded, 
and had but one discharging hol< 
open, it made 115 turns in a buD' 
ute. This gives a velocity of 46 
feet in a second, for the orifire of 
discharge, which is 9 feet and 3-(itlis 
in a second, faster than the water 
would flow out under the simple 
pressure of a 21 feet head, which 
great excess of velocity, can only 
be attributed to the prodigious 
centrifugal force generated in tbe 
arms, and upon which this machine 
in a great measure depends for its 



if any thing I have stated, tends 
to attract attention to ibis subject, 
I shall be glad, for I am convinced 
it may be useful. 

Gentlsmbn, 

Your obedt. Servant 
A Millwright.; 



E of the Slrenfft/i of tlie Vofmur tf Water, in Terms of the 
" Atmospheric Pregture, at different Temperature*, aeeording to Fak- 
' rtkheit'a Thermometer. 
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In the above table, wbich otily 
diowa tLe comparative farce of 
Bteam, the common or ordinary 
pressure of the atmoaphtire, is as- 
aumeil to be 1.00 for the Hake of 
simplicity, and because, in speaking 
of at«am or condensed air, U is 
1 to compare It tvith atmoS' 
pheric pressure i and since it haa 
been fonnd that «team of the tem- 
perature uf 212 degrees is just a 
balance to the ordinary pressure of 
the atmosphere, the terra 1.00 
stands opposite to that temperature 
to indicate that steam of tiiat heat 
is equivalent to one atioospliere 
without a fraction. But if we take 
the temperature of S30 degrees, 
then 1.48 stands against it, indi- 
eating that when the he^t is so 
rused, the presaore of the steam 
will be equal to one atmosphere 
end 48 hundredths, or very near 
an atmosphere and a hajf, while at 
845 degrees it becomes equal to 
two, and at S68 to three atmos- 
pheres, it thus appears that equal 
increments of heat do not produce 
proportional increments in the force 
of steam, for It requires no less 
than 182 degrees of temperature to 
produce a strength of steam equal 
to 0.50, or half tbe pressure of the 
atmosphere, while the addition of 
only 30 degrees of heat, making 
212 degrees, produces doul)le the 
force, or 1.00, and afurtheraddition 
of but 56 degrees, by raising the 
temperature to 268 degrees, in- 
creases its first power six-fold, or 
makes it equal to three atmos- 
pheres. 

The pressure exerted by xteam 
upon a boiler can be readily found 
by the table for any temperature 
within its limits, or on the contrary, 
If the pressure be known, the tem- 
perature of the water can be as- 
certained; for since the ordinary 
prewure of the i 




to 14|lbs. or 14.7»rl 
plying the pressure found 
table for any given temperature by 
14.75, tbe result will be the force 
exerted by the steam in pounds 
avoirdupoise against every square 
inub of surtace in the boiler, pre- 
suming it to be surrounded by a 
vacuum. But since this can naver 
occur in nature, where boilers see 
surrounded by the estemal air, so 
14.75 lbs. must be subtracted from 
the product of the multiplication, 
and the remainder will be the 
actual eft'ective force that remains 
for the boiler to support. Thus, 
for example, steam at 212 d^reea 
produces no strain or force agtunst 
a boiler, and if we multiply its 
representative number 1.00 by 
14.75, tbe product will be 14.75 lbs. 
which is tbe pressure that would 
be exerted upon every square inch 
of the boiler to burst it, if it were 
surrounded by a vacuum ; but since 
it is surrounded by air, and that air 
presses with a force of 14.75 lbs. 
upon every square Inch against 1^8 
steam, tbe subtraction of this pres- 
sure from the first leaves no residue, 
and shows that no pressure exists. 
But if we take the temperature of 
279 degrees, its equivalent number 
in pressure is 3.50, and this multi- 
plied by 14.75 ^ves a result of 
51.625 lbs. for the pressure upon 
every square inch in vacuo, and de- 
ducting 14.75 lbs. leaves 36.87 lbs. 
for the actual pressure that would 
be exei'ted by the sieam upon every 
square inch of surface of a boiler 
surrounded by air. The number 
of square or superficial inches con- 
tained iu the entire surface of any 
boiler can easily be ascertained, and 
this being mnltiplied by the pres- 
sure upon a single inch (found as 
aforesaid) will give the amount of 
the effective force which exists tu 
burat or Bepar«ie tbe parts of Midi 
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PA-boiler, which ought in all canrH to 
Wlhve a Btren^l> equal to at least 
e limes the force JI. is intended 

^In like manner, if the forc^ es- 
ted hj Bleani is known, the tem- 
e at' the water producing it 



can be determined by reveraiug the 
above operation, for trlieoeTer steam 
IB found equal to two atmogpheres, 
or 29J lbs. on the square inch, its 
temperature miii^t be 345 degrees, 
and BO on for other pressurea. 



ANSWER TO QUERY BY IRRIGATOR. 
^e hare always delayed noticing a very particidar description of the 



I iKt Correspondent, in the hopes 
^at some of our nouierous readers 
iould suggest something on the 
inect. In the circumBtances Ir- 
;ator mentions, we think Mont- 
's hydraulic ram much bettet 
A for his purpose than the self- 
^ pump described in Number 
He will find a drawing, and 



hydraulic ram, in No. IV, page 50, 
Vol. I. ; and we beg leave to refijr 
him to that Number for particulars. 
At the expense of about donble 
the water raised, he will, by this 
machine, with the greatert ease, 
raise water to the height he wishes 
witb the fall of two feet he men- 



HJRESS delivered at the opening of the GLASGOW 
GAS WORKMEN'S INSTITUTION. Bj- Mr. Jium Nkilson. ^ 
of nn eicrllent laboratory for 



■B reelinga of delight and latisfBctian, 

k irtilch 1 percdte you all moat warmlf 

Idpate, I meet you here, my frienda, 

■r tbe pnrpoae of Dpeniag our Institu- 

' enlarged ; and I canaot 

L lupiuise, that thrre ii one 

irill not ever look back on 

h day, u oue of the moat pleasant 

I hU life. When this Inatitulion has 






ce, my friends, has within thns 



naking 



Frinripin 

cDmplrCely developed, and have been ap- 
plied ts purposes never before thooght 
of; nen- principles h»ve been discovered, 
and applied to most Important uses ; 
and, indeed, an impuUe has been give 



10 the I 



ind, n 



nothing but 



rt Indnlge; n-hen it has produced 




fhits, it may be deemed presumptuous 


can ever lessen or retard. 


1 na yet to sntlcipate, nome of us may 


May the spirit of inquiry which is at 


t stiU alive, who, with conscious dig- 


present abroad over the world, advance 


tty and honourable pride, may point to 


like an advancing tlile; *Dd may each 


Ijuid aay, " we were of those who ori- 


new discovery exceed those whicL have 


tasHy, with llmitBd means and under 


gone before, as wave rolls over wave. 




till wlencB and Che arts shall reach 


lltiail." Two years hare barely passed 


an eminence which the most entbusi. 




astic imagination cannot even conceive, 


Dd in that short lime, n-e have done a 




Nat deal with very limited resouries. 


things, iball put a stop to this, as it shall 


Llready our library is assuming a re- 


do to every thing which ia earthly, — 


sectable appearance, and your Industry 






already startled the world; but, when 



le shall excite oo longer any late 
newer and still more wonderful discov. 
erlea, shall aitoniah those coming after 
us, in agea yet within the womb of tjoje. 

In this march of Kicnce, Glasgow has 



J 
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held ao meau pnrL H«re Black com- 
mencad and canned on tbose exporinjcaU 
which led to diKOveriea the mobt impor- 
tant m chemistry; and wli]cli, iadeed, 
first gave it the appearance of a acieDve ; 
— and here ThnmBun nnd Un continue 
eiertioni whioh are not only nseful tn 
the present day, bat bIibII be to artir 
time. From witfain the ivbUb at our 
UniTenity, Sioicb first gave to Britain 
a knowledge of the science of Political 
fjconomyi and Reld tfiogfat momJlty In 
yifatb, and broke dawn the spirit of in- 
fideUty which the nritlngs of Berkley 
and of Hume tended ao much to in- 
creoie. It was in Glasgnn- that the 
aimple and elegsnC minded Wntt brought 
10 perfection those important improve- 

boen so beneficial to the country, and 
liare M raised hii fame. But above 
all, It was in this city that the first ex- 
ample was glrm, so long a aolititry one, 
of au Instltiition for the instruction of 
the Mechanics, and the Artlzana, in the 
knowledge of Science and Phllosaphy; 
and, to far as 1 am awnre, Glaagon' has 
exhibited the first example of an Instl- 
tation, such aa ours, attacbed to a par- 
ticular work, where most of the advan- 
tages of a public institution are alFiirded 
at a trifling expense, to those connected 
with the work. How much pleasure 
will it be to ua to see this cianiple fol- 
lowed by other publio worka, here and 
elaewhcre, aa other cities bave followed 
the example of adopting a Mechatiics' 

be adapted to advance knowledge among 
the people, oa the working classes of the 
community iuve been most emphatically 
called. 

Money haa been called the blood of a 
state ; and thns the monied interest has 
risen to a false importance in the scale 
of society ; but it ia the people who fami 
the Itfe-blood and the vivifying spirit of 
the body politic; and it Is as tbey are 
wise and good, that a stale will become 
great or happy. Let us look to ancient 
natlonsj where (be people were held to 
be of soch great importance, for evidence 
of the truth of thia assertion. Greece and 
Rome are the otjeets of enthusiastic ad- 
mlTation for their literature, their arts, 
and the public spirit and love of country 
which pervaded their ctiiena. In these 
iuivoared republics, the people ivere every- 
thing ; tbe riflh and Idle Eew. were 



L 



The orators which i 



liroduced uttered not Ibeir orations ba. 
fore a few great and wealthy men, hut 
before all who could admire eloqiLejua 
and wisdom. Demosthenes. thegreatHl 
orator the world has yet seen, delivoied 
his orations, (which yet in the Tery 
reading atlr men's blood,) before tb« 
ti'hole assembly of tbe people la Iha 
market-place; and it was far them he 
laboured so inlciiael; to improve bimaclf. 
Herodotus and Thucidydes wrote their 
histories, not for the rich man's library, 
but to be read befors the people at 
the pubtlo games and festivals of the na- 
tion. Homer did not produce a pOfm, 
whicb has never been equalled, to pleue 
the vitiated taste of bloated and pam- 
pered wealth— but to plea.ie the healthy 
taste of hia eooipaniona and teUotr-oItU 
zens : aad he traversed the greater parta 
of Greece, alnginc |>ai'ts of his poema my 

best appreciate hIa merits. Soeratefc 
and Plata, and Xenophon, conHaed not 
their pure morals and their almost in- 
spired u-iadom to the few, hut taught 
publioly all who chose to listen to tham. 
It was not to adorn the halls of rich 
and splendid palacea alone, that ZcuiJa 
produced paintings so wonderful in cqd.- 
eeption, and so felicitous in execution; 
or Phydias sculptures of such surpass- 
ing heauly, that the mind and the eye 
wearied not in contemplating them; 
but it was to adorn the temples and 
public buildings, and for the streets and 
squares of the city. Although, theOi i>a- 
tural science was but little known and 
less studied, and books had not given 
auch easy access to the stores of hnow- 
ledge aa are now afforded, still the peo- 
ple had ample scope for the exertion of 
intellect: in oratory, poetry, literature 
and the fine arts, they were the critica 
nnd the judges. The consequence of 
this wul the greatness and the prosperity 
of these ancient kingdoms ; but when 
Ibe people became ignorant and degrad- 
ed,— lost their influence, and fell froni 
the dignified station, in tvhich tbey had 
hitherto stood, the States fell with Ibem, 
and the character of Ihe nation iiecame 
demided as they. 

In modem times, besides aU the 
knowledge of former ages, natural sci- 
ence and the arts thence arising hare 
been added lo the stores of human wis- 
dom ; and if we would preserre Oie 
grandeur and dignity of our country, 
' ' ' ruction and the 






of the 1 



irking classes of 




borne itowii by laboQP.M 



tore, every miin't ot^ta ought to be, to 
render tliew enjojnmenta ta pnr» and a 

InteHecLual as possible. Soeb enJAy^ 

and affoiil moat pleaiure in after reflec- 
tion; wbUe Hiiuual plouures, ivhateret 



litter and uiiBTalllag 
Intellectual et^oyinenu do 
: tbe body u hmubI enjoy- 






and 



gn,rt bleewd and b 



r, their important light iu tbe aeanzb 
•Aar truth and Imawledge. But besides 
dn fuUic adiantagei thus ( ~ ~ 









rhich, though i 
a to tbe world, art yet of immeniic 
BDCe to the ludividiwlii counected 
with the lutitutlon. And there are 
nnnyaourcce of real pleasure, whir.b are 
afeani up by thui iinloeklDg tbe gates 
tt Iha temple of knowledge, and giving 
■mtnoee to all T ' 



alway. be 
B al||gcl or man'* dealrc : he ii deemed, aaoerlaiDed 



ijoymen 
deilroy it. Happy he, who, despising 
and throwing behind him tbe wortblew 

Inents, ean spend his leisure hoota in 

the pure and simple pleasures which tbe 

study sf lllenture and tbe arts pment ! 

Hii youth is continued delight, and 

happiness dwells with hitn ; his — - 

hai>d is pure and rational enjoyment, 

and intellect beams in bis eye and 

brightens his manly brow; hi. old age 

la coloparatlvely tranqnil and eaay i 

the yonn^ listen, with admiration, to 

'hich drops litie honey 

and he ainka into the 

lured by all who 

ble ofbim who is the rotary of sensual 
enjoyments. Choosing what he con- 
crires the primrose path of dalliance, he 
flads his niiHtHlie, uiily^ben it is too 
ily it; and when fai« misery 
led, by the ^^ntemplation of 
what he faaa lost, Mul what he might 
have been had he elioseu differently. — 
His youth Is n srene of riot and dissipa- 
tion ; with manhood comes disease and 
an eihauBled frame ; and hn either sinks 
into an early and uulamented grave, or 
wears gut a lingering and miserable 
^Bleilee, despised and ahuned by the 
virtuous and happy. 

We bave many examples of the plea- 
sure which great duicoveries have afford- 
ed to those gilded men wba made them. 
Pythagorus, when he discovered tbe 
truth of tbe 47th prop, of the 
of Euclid, sacriilced a whole 
of ansa to tbe Goda. .Ircbimedea, 
when be disoovered a method by which 
to weigh King Hiero'i 
of the bath crying, '^ 1 have found It 
ibund It I" and when he had 
if the lew, 



lie 

I j 

J 
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u ham Tcoclreil, 



ding pi 



AnUCanoe, an doubt, you 
and TarthiT siiietRnne you will, an 
doDbt, Btill receive; kind rricnds riewlng 
this InstituIioD bb it ought la bo riewed, 
will, it bi tu be hoped, eacoarafs K> Und- 
ableaumiderUkiiig. Butthisianottobe 



preTore, put trartlil 

any asalatanee vn 
en wiU be aa mush 



the irarid. " Grmt and valuabls 
ram ! though tre ciiDDaE Imitate you in 
Eonferriog bleHingi on the vliole hinnan 
race throughout all ages and all time, 
may we imitate you in being satisfied 
with, and enjoying tbe pure and simple 

tion. In this instiliition, ample oppor- 
tunity is to be found for prosecuting 
■cleaoe, and obtaining Ihase pure en- 
iostoenta of ivbicb we have juat spoken, 

happy. Seize the oppartanity, then, 
thua afforded yau, and lot it not be said, 
tbat you roigbt bave heaa iviie and vir- 
tuons, but that you despised to be so. 

Before eonclading, my frlendi, let me 
remind yon, that tbe ■ncoess of tbie Id- 
itltution depends entirely on yonnelTes; 
on youi' own naources, and your own 
industry alone, can you depend for the 
maaiH of preaerTlng and of increasing it. 



REPLY BY GEORGE SUTHERLAND, ONE OF THE WORKME 
What we have this night heard froi 



ourselves alone, and 
may receive from oti 
beyond our eipectati 



o neglect the opportunity of racalTlng 
pleasure and Instraction, which la now 
jpened up to you. To tbe young I say. 



you wiU not live long till you admit the 
benefit you have received. To the old 



IT and youthful entbuaissm of your 



of congratulatloa and gratitude in the 
bosom of every mcmlMr of ibia Inatlta- 
tion i und haw proud ought vrt to be 
at seeing Ibis, anr small establisbment, 
e progress of its 1m- 






Bnt, par 






9 tbe Bi 

hath grown out of the first seminar 
tbe kingdom far spreading scientiRi 
formation among the mechanics of 
country. May anrs, like II, be as p 
fie In the fruits of intelligence and 
fnl knowledge. 

knowledge, yet men's inclinations 
vastly different; und some take to 
study, and aomi 
talents or their inclinations lead tbi 



theit 



This) 






n la 



well calculated to Insure tbe 
of nhat Is new, and to preserve what is 
already knovrn In science and tbe arts; 
■nil this wise end of bera would be frus- 
trated, trere men to enter upon the 
study of new sciences before they Ibor. 
ougbly understand those they hnTc been 
previously engaged in investigating. — 
Considering the shortness of human life, 



necessary for every one to apply him- 
self more parEicularly to that whiefa 
tbe bent of his mind and his talenta 
naturally incline him to. For it ia there- 
by only that men have become famooi; 
and, on the contrary, some persons atriV' 
ing to attain an universal knowledge^ 
have failed of excelling in any tbing; 
from whence it hath been, that they have 
been accounted less, \vbo might utherw 
wise have been esteemed greater. Tbu, 
Plato, instead of improving philoaophy, 
as he might no doubt have done, foUoir- 
eil the bent of bis genius In itnd^og 
metaphyaica- .Socrates, morality; De- 
mocrilus, natural philosophy; and fkoaed 
Archimedes, the mathematics : and It Is 
to the progressive improvement arising 
from Ibis pardciiiar application of gnat 
talents, that we are indebted for tbe pre- 
sent improved state of morality, Bclenee, 
and the liberal arts. It is to tbe privL. 
lege ivhich we moderns possess, in being 
thus benefited by, as It were, an accu- 
mulation of talent, that we are indebted 
for that superiority which we are en- 
abled lo claim over the ages of antiquity. 
It Is, however, my friends, to tbe 
valuable privileges whioh we enjoy un- 
der the patronage of a liberal l^slatUTS, 
that we are indebted for that copious da- 
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tantl of this empire to uaume the cbu- liare already so ofUn 

edpBople; aad thB elfcct of ivhiufa hm manireBted itself, ilisthii 

faundntlaa and compleiRd ibe fo-r Ibe farniation aoil 

J hulivarka of thai (irtuous iDBgnaiiiiuity our Inititution. To h: 
I |,wfaii:l> iuu 'nadii the watU lo iraudev 

orka, and her moat populoi 






ength. TliE 
Liafactioa multlng fraui the know- 
that we lire amidat lo much toler. 
. , is truly sufficient to fill every 
r .BritiBh bosoni with the most patriutio 
feeliiiga — to eatabliih concard and tran. 
qulUlty— to cause ua to blnab at the m- 
(Ignificancs of prorluclal pr^udloe, or 
nligiouB Intolerance — and to unite all 
parties under the ties of paternal aRec- 
Uoo, and fraternal love. 

To the indulgence of the Commiltee 
I -«r Managora of tliia ivork, and the influ- 
if that IndiTJduai whose iaTour ire 



iportant and eisniplary, 
whole sole motive la our instruction and 
improvement, and whose desire always 
la our interest, it becomes ua gratefully 
and unanimously to render what assis- 
tance lyea in our power for the support 
and improvement of the egtabliihmenl. 

We, my friends, have witnessed its ori- 
gin, and are in part senaible of Its utUityt 



LETTERS, QUERIES, AND . 
ON MAKING GINGER BEER. anything 
Gentlemen,— In No. LVI, Page make a fe 
430, Vol. II. of your Magaiine, Z. A, I* '» "i 

loquirea the best mode of making Gin- ^""^d '" * 
fBt Beer. I know not whether the fol- the sound 
huHng plan be the best or not, bs '~ 

think it a pretty good one. Take 
oi. of ginger, welt bruised, 1 oz. or 
of tartar, and I lb. white sugnri 
them ingredieata into an earthen vi 



NSWERS. 
uy thing on the sntject, I beg leave to 
ciake a few ubservationa. 

It la well known that echoea are pro- 
UDftd In every room by the reflection ol 
he aound from Ibe walls; and, eonse- 
uently, the smoother and more unbrok- 
n the walls and roof are, the mors will 
be echo be increased and reflected. In 
imely diffi- 









«bl«i 



yeast, i 



'hen cold, add a table spoonful of 
id let the wbole stand till the 
ming. Then skim it, bottle it 
up, and keep it three days in a cold 
place, when it is fit for use, Good firm 
oorka muat be used, and they must be 
secured with twine or wire. OtcK, in 
Melwn-Strtet, who makes the beat Gin- 
gar Beer I have ever drank, uses lemons 
loitead of cream of tartar. I am not 



super 



irity ol 



lua beer la owing, but It la eonaider^ly 
more expensive than cream of tartar. 
I am, yours, &c. 

A. Z. 

■■ ON REMOVING ECHOES IN 

CHURCHES, 
k Gentlemen,— In No. LIX. Page 
XB, Vol. III. of your Migaibie, one of 
jDur CorreapondenlB in Cupar inqulrea 
die best plan for getting rid of an echo 
in B church with which he is connected j 
•■d ai I parealve no one baa as yet said 



lode, however, of getting rid 
of what in a church must always be con- 
sidered a nuisance, is by breaking the 
wall, or rendering its surface uneven by 

in the roof might hare the effect your 
Correspondent wishes. Wool and saw- 
dust are both very bad conduclurs of 
sound ; and carpeting, or moreen, or 
other woollen banginga or furniture, 
may be used beneflcially. If Ibe echo 
proceeds from a buUow partition or cell- 
ing, It may be much diminished, and 
often altogether deatroyed, by filling np 
the hollow with saw-duat. 1 shall be 
glad if these obsenationa are of any oae 
to your Correapondent, if yon think 
them worthy a place In your excellent 
miscsllany. — I am, yours, &c. 

J. M. L. 

EXPENSE OF OBTAINING A 

PATENT. 

Gentlemen, — A Cormpoodant, in 

No. LXIV. Page 96, V9 v. 
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iccEod irltb obUininj 
ery easy Ci 



cxpoiH Tories very matBriilly under 
different efrcuDUtaaces. The ordinary 
eEpoue is about ^100 for eiu;h of the 
throe UDgdonu ; so that before a palant 
ean be obtained fsr Great Britain and 
Enland, tb« eipeDM is nerer leas tbaii 
£300. Id many caaes. howeier, it 



tbs liiea of the i 
ing llie wtxte, ax 
lowing the preae 
gaing, by aUowii 



off, HB the pumping flDgliie can dcliTer it 
at the pic mnnlb, tbey will confer ■ 
grtat obligation not only upon me, but 
upon the whole coal trade. By the 
comnKKi node, the workmen ai'e in oon- 
tinual apprdicDsioa of liaing surroonded 
with water in the bowels of the earth, 

an thrown out of euiploymeat for a eta- 
■iderable time, and great Ids iatuaCdned 
by the oenl maiters. Any prBBticable and 
nafe plan, therefore, of obTlaCiag then 
dangers and ioaaes, would be a favour to 

fur tbeir daily bread in those regiocu of 
darkneu and danger. 

A Coal Hevb*. 

IVaitii is the Cenbnioal oauegiTeD to 
old woridnga full of water. 

Riae-iijor^ffs ia the technical Qainc 
given to Ihme pares that are above Iha 
IbvhI of the other world nga. 

PricliiHff IB the tedinical name givaa 
when the uiner with hla pick makaa an 
opening into the waftte. 



(JSKFUI. RECEIPTS. 



Tojtx die Calowa ofDra>Bins$ in Chaik 
or Crai/oni. — In order to fix tlie coloura 
of drawings in oliatk or erayona, and 
keep them from rubbing o<T, ft !a reoom- 
mended to pa« the drawing through a 
TCaiel containing aweet or ahlmmed milk, 
Vben the desired effect will be produced. 

A Pnsk or Fmcder for Razor Strain. — 
Talte equal parts of sulphate of iron, 
(green copperas of commerce,) and com- 
mon rait ; mb them well together, and 
heat the RihcCurc to redness in a crucible. 
When the Tapoure have ceased to rise, 
lee the maas cool, and waab it, to remove 
the aalt, and when diiiVised in water, 
adlect the brilliant micaceous sealea, 
wbleb first subside ; these, when spread 



upon leather, soften the edge of a 



For deaainff Marble, Ja^Hr, Siena, ^md 
Pon^WS- — I^'k np * quantity of -nrj 
slmig soap Irea with quick limtv to the 
consistence of milk, and lay it on die 
marble yna wlah to clean, where It may 
rem^n 34 of 30 hours ; it Is afterwarda 
to be cleaned with soap and wqtcr, and 
It will appear as if new. 

alkenet root Into a glazed ptpldn, wfth 
as mudi llDBeed oil aa will cover it ; let 
it boil moderately. It will become of ■ . 
strong red colour ; let it cool, and It is 
then fit for use. 



NOTICES TO CORRESPONDENTS. 



Comniunicationa from intell 
style they may be written, if 
provacoent, which Is the auljei 



;cnt Mechanics will be very oooeptalric. Id irtaMrcir 
hey contain a fntl account of the invoition «r im- 
: of their notice. 



Published eTery Saturday, by W. B. M'Fhdn, 155, Trongata, Gla^alr, to whom 
ComvnnhAtiom (pait paid) mint be addrcned. 

ctmu., ?aiNTKa. 
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INSTRUMENT FOR MEASURING THE PRESSURE OF 

STEAMy &e* 



A 




I 

='==7=' '"^' -^ 



Jt4^7. 




X m 





— Swait Si" — 



Vol. m. 



ON AIA VESSELS. 



Air teaxti tm lyiitg ]^ains. 
In applying air vesseia to a lying 
main, for \he purpose of sitjin^ « 
Bte«m engine' in raiding water, and 
of keeping- up a continued HtreaOi, 
we have often obierved aa arror 
which not only rendei-s them, we 
may say, entirely uacless, but detri- 
mental, cauaing them to add to the 
weight of the engine they are in- 
tended tu lighten aocl rt^lieve. It 
in often desirable, and would be more 
convenient, if it could be done with 
propriety, to hat-e the air veBsel 
outside the engine-house ; but by 
doing this, it must, of necessity, be 
placed at a distance from the pump, 
in the immediate vicinity of which 
it ought to be. A very slight con- 
sideration of the subject will show 



a this 



■the. 



kepi up ii 



Gg. I of the plate,) which is 
by a steam engine, to be employed 
in lifting water, forced throuy;h B, 
the lying main. In order that a 
1 of water may be 
main, it is necessary 
to uae an air Tessel ; and in place 
of applying it at D, close to the 
pump, in order not to incumber 
the engine-house, or for some such 
reason, it is removed outai<]e the 
house, to a distance of 20, 30, or 
100 feet, say to C. Experience, 
however, has shown that in such a 
situation the air vessel does nut per- 
form the office for which it was in- 
tended, but causes it to be injurious 
to the working of the engine. For 
if we suppose the engine to be at 
work, and the pump lifting water, 
the main will, of course, be full of 
water. Now, it is obvious that the 
air vessel can have no beneficial in- 
fluence on the water lying in the 
main, between it and the pump ; 
so iliateverytime the working boxis 
raised, the body of water contained 
in this portion of the lying main re- 



gine. tiutt^isisnot the onlyiojury , 
which the I'euioval of the air vessel 
to a distance from the pump create^ '< 
for when tlie air is cendenaed in the '- 
vessel, and the water, by the lifting ^ 
of the working box, rises in it to a, oa i 
the return of the box the air will ^ 
begin to expand in the veasel to-jn 
wards 6, expelling the water. The i 
current thus created should floff r 
through the main to the place of i 
delivery, this being the intention of i 
the vessel, and this would be 
the case, had it been placed at . 
D; but from its distance at C, > 
part of the expelled water will flow < 
towards B, giving a retrograde mo- . 
tion to the water lying in that part of , 
the main, which will thus meet the < 
new current produced by the ra> 
lifting of the box. We all kuow ' 
what immense force a column of 
water has when thus suddenly im- 
peded in its progress, and how i 
great a shock the engine and the , 
main must sustain by the conciu- 



We recollect of m 
of the defect of which we have bees 
speaking, in which the concusaion 
created by the opposing currents 
was excessive, and often burst the 
main and rent it in pieces. The 
whole, however, was cured by te- 
moving the air vessel to the ini- | 
meiliate viduity of the pump. 

Air vessels on lying suction ^pet. 
Although not immediately con- 
nected with this, we heg to suggest ] 
to our readers that in all pumps, | 
whether wrought by an engine or 
by the hand, where there is any | 
length of lying suction pipe, as at E, { 
it is extremely useful to haveannir 
vessel on it, say at F, as it is s great | 
ease to the burthen of the engine, or ! 
other power employed in lif^ng. 1 

n 
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!■ tbe commoa band pumps, man do more work, and with 

where there waa a porrion of lying greater ease to himself, than two 

D pipe, we have knowo, after could hnre done wiihout it. 
e apptieation of an sir vessel, one 



APPARATUS Foa MEASURING THE FORCE OV STEAM. 



t HOST convenient apparaltis for 
yiag erperimmtB upon »team on 
I small scale, is nhoivn in xectimi, 
It conKiBts of a strong 
■ copper or braaa ball, a, 
I 4 indips in diain^tpr, tiup- 
1 by a sland whicli admits a 
■hrit or other powerful lamp to b» 
1 under it for heating the 
On the npper part of tha 
ll^are four orifices ; in the central 
^ fi, an upriopht glass barometer 
tBbe of 30 or 40 inches long, nnd 
I) an opeo top and bottom, ia 
d by an air-light screw cap, 
^hUe the lower end uf the- tube 
s into B small op en- topped re- 
*r witbin the ball, containing 
t quicksilver enough to till the 
_ M. A mercurial tliermometer ia 
Ibed by a Bimilar cap, c, to the 
■econd orifice. The third, d, has 
»eanical safely valve opening out- 
but which may be held 
ill a greater or l«ss degree 
■ uljiutahle spring; and the 
Is furnished with a stop- 
Dck for the puq)UBe of exhausting 
' " " - 'its air, or permitting the 
ndden escape of ita atemi, or eon- 
Wying it away by a pipe far any 
l:^perimental purpose: f,f, is a 
(Gale graduated to incheti and tenths 
for observing the rise of tbe iner- 
cury. With such an apparatus, the 
beat of water, and its correspunding 
strength of steam, can be very 
KCcnrately measureil, for tbe ther- 
mometer measures tbe one, wliile 
the steam pressing on the surface 
of die quicksilver, and forcing it up 
Hmgiasa tnbe, iailicates the other 
ilfm»bm^t to wbith h 



as measured apoa tlie scste f,f^ 
and by experimental researches 
made in ihis way, by M. iSettan- 
court, and afterwarda rendered 
more correct by Mr. Oalton, and 
by others, it has lieen determined 
that the force of the confined steam 
of water, corresponding with differ- 
ent degrees of temperature, is very 
nearly as expresaed in the Table 
which we gave in our last. 

In making esperimenls upon 
steam, it is always best to judge of 
the state of its expansion by a mer- 
curial guage, though the same thing 
can be done by valves properly 
loaded. In the instrument Hhown 
at tig. 3, the steam generated in 
the holh)w ball, «, will press on 
the surface of the quicksilver in the 
amall reservoir, am] press it up tbe 
tube,,/;/ But since steam at 212 
degrees is balanced by atmospheric 
jircHsure, and the tube, f,f, is open 
at its lop, the quicksilver cannot 
begin to rise until that temperature 
is increased; and as atmospheric 
pressure is very nearly equal to 
15 lbs. on the square inch, and v, 
bdance<l by about 80 inches of 
quicksdver in the barometer tube, 
it fbllou's iliac each 2 incbefl of rati 
of the quiekailver in a tube like 
/, f, most be equal to 1 lb. of pres- 
sure or elastic force in the steam \ 
and, consequently, a mercurial 
guage, when consulted in conjunc- 
tiuu widi a barometer, becomes a 
most accurate, and is a very sen- 
Btlije test fur the strength of Kteam ; 
and such a guage ^etiev^Vj \a, »ni 
ouKht alwaya to \>e, s,^ij\\ei vo 'fioa 



J 
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othsr vesseU for genemting eteam, 
in order that the state of the coa- 
Gned steam may be accumtcly 
known. The gruBge usually ap- 
plied to engine boilers is of the 
syphon kind, and cansista of an 
iron tube bent into the form shown 
at fig. 3. and open at both ita ends i 
ff. A, is the tube, and i, a small 
plate or flancb, by which it IH fixed 
to the upper part of the boiler, or 
to any pipe that communicates 
with the steani. The lower part 
of this tube is filled with quick- 
silver SB from ^, to ^ and a slender 
stick, ki is introduced into the part, 
h, of the tube, so as to float on the 
surface of the quickailFer as it rises 
and fells 1 consequently, the upper 
end of the stick will poiut out any 



vaiiation of height in the quick- 
silver upon the scale, /, /, which is 
graduated into inches and half in- 
ches. When no steam is iq>erating 
on this instrument, the meri-ury 
will fall to the same lever in boui 
the legs of the gu^e, and the top i 
of the stick will be level with the 
bottom of the scale or top of the 
tube, h, but whenever aleam eaters 
at the orifice, i, it wUl press on tho 
surliice of the quicksilver at ff, and 
elevate that at /i, together with the 
stick, a:id thus point out the force 
of the steam. One inch upon this 
scale is equal to two inches, or a 
pound of pressure, in a straight 
tube, because as much of the quick- 
silver falls in the one portion of the 
tube as rises in the other. 



1 IVlEt'HlHlCS' MtHAIINE. 

—In order to pre- 
rent soot adhering to the insidi' 
of vents, 1 would recommend 
that they should be cased with 
bricks, and that these bricks should 
be leaded in the inside like potter's 
ware. They could be made either 
nho]e or in segments, as represent- 
ed in fig>4, as might be found most 
useful, or might be considered ne- 
cessary : and, in building, they 
should be jointed with putty. The 
soot, it i» evident, will not adhere 
in any degree to such a vent, as it 
will be as smooth as glass; and the 
necessity of a chimney-sweep would 



ALGEBRAICAL PROBLEMS. 

To At Editors of ilie Glasgow Mechanics' Magazine. 
Gentlemen, — Although I believe it would be improper 



thus be entirely superseded. A 
slater witi) his rope and whin bush , 
would clean it preferably to any 
chimney-sweep, and this.mi^tbe 
the means of abolishing such an. in- 
human trade. If any of your rend- 
ers who are builders or brick- 
makers, will take this into their 
consideration and try it ; if once 
begun, I think in a short time it 
would become universal. At the 
i)eginning mnny may startle at it, 
bat it will only be for want of 
proper consideration. 



1. &c. 
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mentfl of sdeHce and the arts, yon will not likely objeet to tlie insertion 
of the following simple illustrations of seyeral important propbritions. - 

I. For sin a. 

. By trigonometrical formulse, it is shown that 

. , (s — b) is — c) 
sm ^ a = i^/ i LI .' 

be 

, , , s Is — a) 
and cos ^ a =: v^ -JL- i 

b c 
Bat sin2a = 2sina.cosa 

or sin a = 2 sin la . C08 I ^ - ^ ^A*- i^i*- ") ^ ' (» - ") 

be be 

II. For the area of a triangle when the three sides are given. 

Let Oy b, and c, (fig* 5,) be the three sides, and s half their sum, and 
C D = A. 

Then, radius : sin A = A C : C D, 

or if radius = 1, 

1 : sin A = 6 : A. 

Hence, A = 6 sin A. 

Now, area = ^ A B . C D, 
ora = icA=z i^csinAzr^. A^ is{8-^a)(s^{s^e)\ 

in. For the value of sin (a -f> 6) 

Let A C B, (%. 6,) be an arc, and let A C = 2 a and C B ^ 2 ^; 
then aogle-n is measured by 6, and m by a. And since the chord of an 
arc is equal to twice the sine of its half, A C •= 2 sin a,' B C •= 2 sin ^, 
and A B= 2 sin (a + b.) 

Now, radius : cos » = A C : A D, 
orl:co86= 2sina:AD, 
therefore, AD = 2sina.cos b; and in the same way B D =s 2 sin 
b . COB a; hence by adding AD -f. B D or A B or 2 sin (a -f* b) zi 2 
sin a . cos 64*^ ^^ a . sin ft; and sin (a -f. 6) = sin a . cos 6 '4^ cos 
a .task b. 

IV. For the value of the sine and cosine of an arc in terms of an arc 

Let sin a; = A a; -(- B a;' -f*' ^'^ neglecting even powers as their 
co-efficients would be found to be ^ o. 

Then 5^ = A + B «?« + C a?*, 8m;. ; and as a: diminishes ^^ 

approaches to 1 as its limit, hence A = 1. 

When X becomes 2 x, observing that A = 1, sin 2 ar = 2 a; -f. 8 B ar' 
+ 16 C ar^ +, &c. 



Bnt 1 — UD ^x 

I = 1 
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»8 «T = 1 — x^ _ 2 B X* — {a A C + B^) 



And cos I = 1 — ^ — ~ (8 B + 1) X* _, &f. 

Comparing the corresponding co-effieients of these two values of t* 



and obserTuig that A := 1. 



15 C — 3 B« 



~ 2.3 

1 + 1) and C = , 



., &c. 



~ 2.3^2.3.4.5 

~ ~~ 2 "^ 2.3.4 "" 

I am, GEyTLKMBN, youra, &c. 



ON THE CttANK. 



To the Editon of the 
Glasgow Mechanics' Madazike. 
Gentlemen, — As I have not 
an opportunity of reading your 
Magazine weekly, it was only two 
days ago that 1 first reed W. C.'s 
jndiciouB criticism on my obseira- 
tioDS on the Crank. It is always 
pleasing to arrive et truth, aiid he 
DM lent bis aid to its thorough in- 
vestigation. He has certainly shown 
that the loss of power is uot so 
great as one-tbird ; but it will be 
found, from the very nature of the 
onnk, tint there is tooie Iom of 
power occasioned by its use. He 
hu not, however, ihoivn tlie fallocy 
in the reasouinfT. This fallacy lyes 
in the following argument ; — Wlieji 
the power is applied at P, (see fig. 
7, No. LXIL Vol. III.) only a part 
of it proportional to P K is effec* 
tiv». This alignment is perfectly 
coBsistent with met^hatiical princi' 
pies in the case of a number of 
wei^la sliding down the circum- 
ference of a fixed wheel, as, by tbe 
principles of the inclined plane, a 
portion of tbeir weight ivoulil be 
Ky^Kftodbf tbe plane, and mother 



portion, proportional to P K, ex- 
erted ; bnt circumstances are en- 
tirety changed when the wheel is 
moveable round iis' centre. Any 
weight placed at P, although it 
could not balance an equal weight 
at L, would Buppoi-t it in eqnilibri- 
um at a point in the circumference, 
diamotricslly oppoeile to L, uid 
hence all the weights on one tiM 
of the circumference being made 
Co descend through the diameter uf 
the nank, would raise a series of 
equal weighu un the opposite cir- 
cumference through an equal height; 
and, therefore, if the diameter of 
riie crank were equal to the length 
of the stroke of the piston, no power 
would be lost. But unless tbe 
length of the beam be infinite, this 
diameter will not be equal to the 
length of the stroke. If, however, 
it be very long in corapariMHi to 
it, tbe difference would be trifling; 
hot then much power would be 
expended in dragging the beam ul- 
ternately from rest to a state of mo- 
tion. I'aking the length of tlio 
lieam, 13feet,and tliat oftbe stroke, 
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MR. CLELAND'S PAMPHLET.* 

This Pamphlet, as all Mr. Cldand*8 generally do, oootaiiM much useful tnfomiiilion. 
Besides a history of the Steam Engine — an account of the Meetings in London and 
Glasgow for erecting Monuments to Mr. Watt — and a history of the application of 
Steam to the propelling of -vessels — it contains many valuable Tables. We extract 
the following : — 

The first Steam Engine erected in Glasgow, for spinning cotton, was put up in 
Jsnuary, 1792, in Messrs. William Scott & Co.*b (sfterwsrds Tod & Stevenson's) Cot- 
ton Mill, near l^ringfield, nearly opposite what is now tlie Stesm Boat Quay. This 
was seven years after Messrs. Boolton & Watt put up their first Steam Engine ior spin- 
ning cotton, in Messrs. Robinson's Mill, at Papplewick. 

Number of Steam Engines in die City of Glasgow and its Suburbs, 

in April, 1825. 



ltouftctur«,»Nsme.. ^^^ST How employed. 

Glasgow Water Works, 5 engines, 

70, 2 of 30, 1 of 20, and 1 of 10 horse ^ 160 Raising Water. 

power. 



1 of^ 
dorse > 

Robert Thomson & Son, 3 engines, 1 of) ^o o • • r< ^ 
48, 1 of 25, «.d 1 of 20, Z..... S ^^ ^•'"""'* ^°"°°" 

CWonUn W.ter Work., 8 enginn of 5 ^j^j^^ y^^^ 

30 each, y ^ 

'^T^"" of 3?'^!"'..*..*."?!.'!!?..!..!!!'* ^'^^ ^'"■ 

'' ^^Tist .^.■..!..*^!'.'!^..!..°f I '* '*?""'« ""* ^**^- 

Claud Girdwood & Co. 2 engines, 1 of ) 61 Engine and Machine Msking, Foond- 

36, and 1 of 25, y ing and Weaving. 

Dai^ Todd, 2 engines, 1 of 85, and 1 of 7 ^^ Spinning Cotton. 

16, 3 

Maderoy, Hamilton, & Co 50 Spinning and Weaviqg. 

John Miller, 48 Spinning and Weaving. 

Jsmes Corbet & Co. 2 engines, 1 of 82, } .^ c' • • j xrr^ • 
and 1 of 14, !?...!?..: .S^ Spmmng and Weaving. 

Henry Houldsworth, 45 Spinning Cotton. 

Lancefidd Spinning Company, 45 Spinning and Weaving. 

^^T^io, .^.°"..!..':"f!!!?..!..!f } ** ^^*^ •»* Di«h«guig. 

James Dunlop, 42.... ..Spinning Cotton. 

Thomas Hervey, 40 Distilling. 

Chsries Todd, 2 engines, 1 of 20, and 1 > ^ Weaving 

of 18, 3 ^' 

Muir, Brown, & Co. 3 engines, I of 20, 7 „« -di u- t^ • j rw l 

2-rfl0,and 1 of 8, ...»...V:. J^® Bleaching, Dyeing, and Dischargmg. 



* Historical Account of the Steam Engine, and its application in propelling Vessels; 
with an Account of the Proceedings at London, Glasgow, and Greenock, for erecting 
Monuments to Mr. Watt ; slso, a detailed Account of the Number and. Power of Steam 
Engines in Glasgow. Compiled by James Cleland, Superintendent of Public Wwks 
for the City, Member of the Chamber of Commerce, &c. &c. Pp. 68. Glasgow; 
W. R. M*Phun. 1825. 
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biu been proved in France by 
M. M. VicBl, Billouciel, Counul, 
and De Thury, who, in conse- 
quence, consider ibe means as 
known, by which the powers of 
any boilding', stone, or ni3.teriBl, to 
resiat the disintegrating Bction of 
frost or weather, may be ascertained 
in a few days. 

The stone having been selected, 
the cubes cut, and the solution of 
sulphate of soda (saturated at com- 
mon temperature) made, the Hulii- 
tion is to be ' boiled, and whilst 
boiling freely the speeimens are to 
be introduced. The stones are to 
be boiled for half an hour anil not 
longer: M, Vicat baring shown, 
that afterwards the effect surpasses 
that of frost. The specimens are 
then to bo withdrawn one after the 
other, and suspended by threads, 
so that they do not touch esc!) 
other, or any thing but the thread ; 
a vessel containing some of the 
clean solution in which they have 
been boiled, is to be placed beneatfi 
each, after which the vessel and its 
accompanying specimen are not to 
be separated. 

If the weather be not too moist 
or too cold, the specimens will be 
found covered in S4 houra, with 
small white saline needles. They 
are then to be plunged, each into 
the particular portion of solution 
beneath it, when the needles fall 
off, and are again to he suspended 
in the air. A repetition of this 
process is to take place each time 
the needles are well formed. If 
the stone under trial is capable of 
resisting the action of frost, the 
salt will i-emove nothing from it, 
and neither grains, nor scales, nor 
fragments, will be found at the 
bottom of the solution beneath. 
On the contrary, with a stone 
iviiith pves way to the weather, 
it ivili be seen that even on the 



first day the salt will remove par- 
tides from it, the cube will lose its 
angles and edges, and nltimalely 
there will be found at the bottom 
of the vessel all that has been de- 
tached dnring the trial. The trial 
should be concluded at the end of 
the fifth day after the salt has first 
appeared in crystals. The for- 
mation of crystals may be facili- 
tated by moistening the stone as 
soon as they have appeared on any 
one point ; this may be repealed 
five or six times a day. 

Great care should be taken that 
the saturation of the water by the 
salt be eifected at common tem- 
peratures. The experi meats of 
M. Vicat and others have demon- 
strated, that stone, which resists 
perfectly the action of frost or of 
cold solution of sulphate of soda, 
gives way entirely when exposed 
to the action of a eatur«tefl hot 
solution : the same is the case fre- 
quently also, if the trial be con- 
tinued beyond the fifth day. Mor- 
tars and bricks which had withstood 
ten winters gave way to saturated 
hot sulutiou ; and M. de Timry 
found, that lias and other stones 
which had resisted the weather for 
ages, were disintegrated by the 
same excessive kind of trial : from 
which it may be concluded, that 
atones which can resist these trials 
would scarcely undei^o any change 
by exposure to weather for asy 
length of time. 

If it be required to eetimate 
comparatively the poiver possessed 
by two or more kinds of stone to 
resist the action of frost; the por- 
tion of matter separated from them, 
and lying in the solution beneath, ia 
to be collected, washed, dried, and 
weighed ; and the weight indicates 
the proportion in which the aamplea 
tried would suffer by exposure to 
weather and frost. 
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MR. CLELAND'S PAMPHLET.* 

This Pamphlet, as all Mr. Cleland*8 generally do, contains muoh useful hiformation. 
Betides a history of the Steam Engine — an account of the Meetings in London and 
Glasgow for erecting Monuments to Mr. Watt— end a history of the application of 
Steam to the pnqpelling of vessels — it contains many valuable Tables. We extract 
the following : — 

Hie first Steam Engine erected in Glasgow, for spinning cotton, was put up in 
January, 1792, in Messrs. William Scott & Co.*8 (afterwards Tod & Stevenson's) Cot- 
ton Mill, near Springfiekl, nearly opposite what is now the Steam Boat Quay. This 
was seven years after Messrs. Boolton & Watt put up their first Steam Engine for spin- 
ning cotton, in Messrs. Robinson's Mill, at Papplewick. 

Number of Steam Engines in the City of Glasgow and its Suburbs^ 

in Aprilf 1825. 

Mmiuflwturer8» Names. ^^Engine" How employed. 

Glasgow Water Works, 5 engines, 1 of ^ 

70, 2 of 30, 1 of 20, and 1 of 10 horse C 160 Raising Water. 

power, 3 

Robert Thomson & Son, 8 engines, 1 of ) ^« o • • r* ^i. 

48, 1 of 26, and 1 of 20, .Z J »» Spuming Cotton. 

J. Bartholomew & Co. 2 engines, 1 of ) .^ o • • j ur 

60, «,d 1 of 12 Z...:. \ '« SP"^"8 "^ ^*»™«- 

John Monteith, 3 engines, 1 of 32, 1 of ) ., o • • i -nr 

25, and 1 of 14, !!...... ! J ^^ ^P^"^^ "'^ Weaving. 

Claud Girdwood & Co. 2 engines, 1 of ) 61 Engine and Machine Making, Found- 

36, and 1 of 25, 3 ing and Weaving. 

Da^ Todd, 2 engines, 1 of 35, and 1 of} ^^ g^.^^ ^^^^ 

Maderoy, Hamilton, & Co 50 Spinning and Weaving. 

John MiUer, 48 Spinning and Weaving. 

James Corbet & Co. 2 engines, 1 of 32, ) .^ o • • j -nr 

and 1 of 14, :.......; !j*^ Spinmng and Weaving. 

Henry Houldsworth, 45 Spinning Cotton. 

Lancefield Spinning Company, 45 Spinning and Weaving. 

''Tzf:^'::^::.!.:^:!^::^.!. ] ** ^-^in^ .nd «n«king. 

Henry Monteith & Co. 2 engines, 1 of) .^ -ri. • ^ j -n: 1. • 
32, and 1 of 10, .?...... J ^^ ^"""^ ""^ Dischargmg. 

James Dunlop, 42...... Spinning Cotton. 

Thomas Hervey, '. 40 Distilling. 

Charles Todd, 2 engines, 1 of 20J and 1 ) o<^ -iiV 
of 18, !:. 5 ^^ Wea.vms, 

Muir, Brown, & Co. 3 engines, I of 20, ) -,-, tm r.- tv„ • j tv i. 

2-rf 10, and 1 of 8, ...? J ^® Bleaching, Dyemg,and Discharging. 

* Historical Account of the Steam Engine, and its application in propelling Vessels; 
with an Account of the Proceedings at London, Glasgow, and Greenock, for erecting 
Monuments to Mr. Watt ; also, a detailed Account of the Number and. Power of Steam 
Engines in Glasgow. Compiled by James Cleland, Superintendent of Public. Works 
for the City, Member of the Chamber of Commerce, &c. &c. Pp. 68. Gkugow; 
W. R. M*Phun. 1825. 
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...Lamp Black Making, and Crai> 

Grinding. 
...Spinning Collon. 
...SJuBDing Colton. 

.., Waiving, Fmtlng. ana Dioobuguf. 
...Si«imlDg Cottna. 

..Spinning and Wwrifg. ' 
...Spiomng Cotton. 
...Spinning and Weaving. 
...Spianing Cotton. 














JnniM Cmmlilf, 3 enginci, I of 11 


■•'(a... 


















Colin Gillnpie, 8 niginM, 16 oak, 


ss.. 


,..W»8TllOg. 1 

...Spinning Cotton. 
...Cbraical Optrationa. 

...Calendering. 

...W^Ting. 

...Spinning and Weaving. 

...Founding and Wealing. 

:::ls-Z3."' "-•'•'■ 

...Weaving. 

...Smith Work and Fnunding. 

...Weaving. " 

...Spinning Cotton. 

...Spinning »nd Weaving. ' 

., Founding and Gtaia Gtindiog. 

..Dj-eing and Discharging. 

..Grain Grinding. 

..Weaving. 

..Weaving. 

..Weaving and Cutting Wood. 

..Calendetii^. 

..Weaving. . 

..Spinning Cotton. J 

..Calico Printing. 1 

..Twisting Yarn. " 

..Weaving. 

..Weaving. 

..Spinning Cotton. 

..Distilling. 






George Bnchanui k Sons, 2 imagines, 


■"I,... 














Jame. Edingt™, 


as.. 


Willi™ Clark, 2 enginea, 18 eacb, 


U.. 

84.. 


























DouglM Wardrop, 


BO.. 






















































..Weaving. 
..Calendering. 














..Weaving. 

..Spinning and Weavinj. , 

..Sjunning Cotton. 

..Spinning Cotton. 

..Distilling. 

..Pottery and Fire Brick. 






















John Fonvlh 

J. &A. Moosch, 


.... It... 




..DutUling and Grain Graidil«. 
..CJ«derii.g. 

..Spinning Cotto.. 


StaronoD, M'L..., h C. 


... u... 










1 OlwgQw FoDndrr Company 
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WilUam Dnnn, 2 engines, 1 cf 8, and 1 ) 
of 6, J 

James Jshafctwy .*.•••. 

John M'Lean^ • »•• 

Neil SnodgrasB, 

Anderston Foundry, <••••.• 

David Napier, • ••.» 

Francis Marr & Co. .••»••.•• 

John M'Aulay, • • 

Joseph Scott, •..•.».•• • 

James Taylor, l. .••.•••••.•• 

Malcolm M'Lcaa k Cb 

Jolm Stevenson & Co • 

James Cook, 

H. & R. Baird, 

Robert Napier, 

Hamilton Garden, 

Archibald Turner........ 

Bowman Fleming, 

Blair & Morrison* 

Cniwford & Co. 

Ure & Bankier, 

Murdoch & Cross, -, 

Samuel Wilson................. 

Malcolm Muir & Co. 

Dr. Drew, 

J. & M. Mitchell & Co 

Gerage M'Intosh & Co. 2 engines, 1 of) 
6, and 1 of S, ) 

Anderston Brewery, 

Donald McDonald, 

JKlrs. JxL l\ in lay, .•*.•.....»».»#'.•».•...«••.. 

Watt & Archibald, 

Walter McQueen, 

JohnM*Kay, 

Alexander Herbertson, 

James M*Nair, .« 

Bobert Struthers, 

Archibald Liddell, 

Wiffiam M< Andrew, 

DvBcan M'Arthur, 

John Geddes, 

Arehibald Geddai; 

Attdraw King, •• .,... • 

Ishn Keilson, 

Mk^E k Bladde, 

Jblui Roberton, .• 

Obarlfls Gray, 

James Fleming, ••••• •,... 

James M'Dougal, 

Geoiga M<JUeod, 

John M^Intyre, 

Parlane & Ure, 

A. M«Lellaa & Sen, 

William Bryden& Co. ., 

Stephen Miller & Co 

WiUiam Brown & Co. 

Sunuel Hafl & Co. 

William Watson, 

Thomas Baird k Son, 

nUter Artnui ir Cbu 



14.. .Machine Making and SpiBnbg Got* 
ton. 

14 Weaving. 

14 Weaving. 

12 Spinning Cotton. 

12 Machine Making and Fonndiiig. 

12 Engine Making and Founding. 

12.. ....Spinning and Weaving. 

12 Grrain Grinding. 

12 Grain Grinding. 

12 Calendering. 

12 Calendering. 

12.. ....Dyeing and Discharging. 

12...... Engine and Machiiw Making. 

12 Engine Making and Founding. 

IS Engine Making and Founding. 

12 liaising Water. 

10... ...Spinning Cotton. 

10 Bleaching and Dyeing. 

1 0. .... . Calendering. 

10 Calendering. 

lO...... Calendering. 

10 Engine Making and Fonndiiy. 

10 Sugar Refining. 

10 Veneer Sawing. 

10 Bleaching and Dyeing. 

10 Tambouring. 

9 Chemical and Cudbear OperatioBt. 

8. Grinding Malt and Pumping Wortib 

8 Spinning Cotton. 

8. Fire Brick Making. 

8... ...Turning and Cutting Wood* 

8 Bleaching and Dyeing. 

8 Wool- Carding. 

8. ••... Weaving. 
8...... Sugar Refining. 

6 Grinding Malt and Pumping Worts. 

6...... Grinding Colours. 

6 Engine Making and FoUMUng. 

6 Engine Making. 

6...... Glass Grinding. 

6......G]ass Grinding. 

6...... Weaving. 

6 Engine Making. 

6 Founding. 

6..«...Foandinf. 

6 Distilling. 

6...... Bleaching. 

6 Calico Printing. 

6 Grinding Drugs. 

6 Smith Work and Founding. 

6 Calendering. 

6 Coach Making. 

6 Coach Making. 

6 Founding. 

6..... .Grinding Colours* 

& Singeing Muslins. 

6.. •«. .Engine and M»chiDJ& MaSBm^. 

6. Dy^ng and Pimtax^^. 

6 GfbifiDC nut iPDflL ^W|i^»R^ 
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Gow & Co 

Gu Work, 

J. & H. Wardrop, 

Aputheeary Compny, 

MaCUiew BnUaanDii, 

JohD Roxbutghf 

John Bell, 

John Fultoa 

John M'Dona]d & Sdhb, 

John Spen«, S Smith Worl 



.,,Printiug and Grinding IvdigOi 
...Bl«arhing and Hvdag. 
...Gaa, 

. . . CopperBBiiUiB. 
...Grinding Drugs. 
...Grinding Droga. 
...Tanning. 
...Fire Brick Making. 
...Founding. 
..Dyeing and DischATgiag. 



Abstract. — Horse Power, how digtrihuted. 



















Bleaddng, Dyring, Printing, 
Di-ebarging, 


:.'!»» 






Grinding Mall and Pumping Wort., 












K-^.-r 119 


Tambouring, 




gg 








Pottery 








G»>, 
















CuriEdforwHd 


....B809 


Total, -J 



TliB aliovfl flxhibjta the Ihith power employed in Spinning and Weaving in Glaipoff 
and it! Suburha, extindiog not more than two miles from the Cross, hut giies do idea tt 
the power employed in the Cotton trade at a greater difitance, by Glasgow Manu&ctuten ; 
Meisn. Robert Owen ft Co.'s eBtablishment at New Lansik, James Fintay & Co.'i at 
Deanston, Baliandallodi, and Catrine, and William Duno'i at Duntocher, Faifley, ud 
Milton, alone, contain Wattr Twist and Mule Spindles, eqmd to S36,O00 of Ibe Utter 
description. If the works of Megsrs. Henry Moaleith & Co. at Blautyre — WiltiUB 
Kelly, at Rotluay and Blackburn — and of the other gnat Mannfuturcre beliHiging M 
Glasgow, were taken into account, the extent of business done at these Fstobliahmeiiti, 
would be ehowr to lie much greater than is generally understood. 

Nwnber of Sleam Bngifws employed in Collieries in tlie Neiglihourhood 
of Glasgow, 

Hnrae Power. 
Qyde Colliery, 3 pumping engines, 1 of 64, 1 of 54, and I of 16) (! winding 
engines, 3 of lu eaefa, and 4 of 11 each. This paver ineludea Hamilton 
Farme Colliery, fil4 

Govan Colliery,* i pmnpiug engines, 1 of G4, and ) of 42 ; 1 pumping and wind- 
ing, £0; 4 winding, 1 of IB, 2 of 14, and 1 of ; I rotatory engine, 16, .... 187 



ji'i^Jho O^JBfin T«j7 pftly. in Biegmmtity ot Cw^ IW; yA a 



awm*** 
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We0^ Muir Colliery, 2 pumping engines, 1 of 78, and 1 of 58 ; S winding engines, . . 

2 o£ le^ach, and 1 of 10, 178 

Eartfield Colliery, 8 pumping engines, 1 of 72, and 1 of 54 ; 2 winding engines, 

1 of 2S, and 1 of 14, , 168 

Okl Farme Colliery, 1 pumping engine, 72 ; 2 pumping and winding engines, 1 9 
each; 2 winding engines, 1 of 18, and 1 of 10. This power includes Well- 
shot Colliery, 188 

Stonelaw Colliery, 2 pumping engines, 1 of 51, and 1 of 85 ; 3 winding engines, 

14 each, 128 

Knightswood Colliery, 1 pumping engine, 56 ; 8 winding engines, 2 of 10, and 1 

of 8, 84 

West-thorn Colliery, 1 pumping engine, 26; 8 winding engines, 1 of 14, and 2 

of 18eacfa, 66 

Dahnamock Colliery, 1 pumping and winding engine, 18, and 1 pumping, 46, ... 64 
Barrowfield Cdliery, 2 pumping and winding engines, 1 of 26, and 1 of 14; 1 

pumping engine of 20, , 60 

Ph)ddenrair Colliery, 1 pumping engine, 29; 1 winding engine, 12, 41 

Gairbraid Cdliery, 1 pumping engme, 18; 2 winding, 1 of 8, and 1 of 4, 80 

Dalbeth Colliery, 1 pumping and winding engine, 24 

Behridere Colliery, 1 pumping and winding engine, 28 

HiUhfad Cdliery, 1 pumping engine, 8 

£ast Woodside Colliery, 1 pumping and winding engine, 4 

Tokdj 1411 

7Vi<aA...CoUierieB, 18 — Engines, 58..^Average Power of Engine^ 24h^^, 

Steam Engines in Stone Quarries. 

Horse Power. 
Westmuir, 11 

Garscube, 6 

Kelyinholme, 6 

Firework, 4 

Fossil, 4 

Kelvinhaugh, 4 

Eastfield, 4 

89 
7ofa2,... Quarries, 7w^Engine% 7«~..» Average Power of Engines, 5^^}^. 

General Abstract. 

Number of Engines. Hone Power. 

In ManufMstuzes, 176 2970 

In Collieries, 58 1411 

In Stone Quarries, 7 39 

In Steam Boats, 68 1926 

In Qyde Iron Work, 1 60 



TotaU, 310 6406 

Average Power of Engines, 20^^^. 

Hie difference of cost between the price of Coals consumed by Steam Engines and the 
keep, &c. of horses, must ever vary with circumstances. The following vnXL give some 
idea of the difference :— A heavy horse, working 10 hours, will consume 15 lbs. avoir- 
year ended 1st March, 1828, exclusive of retail sale, the Govan Colliery shipped at die 
Broomielaw, no less than 288 vessels of Coals ; supposing each vessel to contain 50 tons, 
tiie whole would amount to 14,150 tons. The workings of the Govan Colliery, adjoin 
the Haugfa and .upper part of the Green of Glasgow, which is full of Coal, and capable 
dP bong woikad wkhoat injaring the smftce of that park w )^ii&y''Vi&nei\.>B7 ^^ cv^sasEDau 

Id 1884, tbe output from Fanne, West Mvir, nd Gom C>jlfien0a« ssnovsAH^ ^ 
$1^000 auig of 12 cwU 
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dapoii af inM, and 14 Hm. of hiy per diy — ub Engiw of 30 bone power, wwkiilg 10 
fasun per iaj, ia i mill. Hill caneump, nn sn avrrage of gumioE'r and wialer, ibout 1 tons 
df cool dro-ii. The Steim Boil, Tnwud Cwtle, from GtugDw to Hedmy wd twit 
agnn, :i diabnce of about SO milee, conaumeB 5{ toni of bard odd in IS baun. 



HURTFUL INFLUENCE OF BAKERS' BREAD. 

A coireipondent of the Lancet saya, 
" A physician, of extensive practice 
Md lon°p experience, Keu made the 
Mlowinj^ remark : That ont of fifty 
cases of indigestion, and ita con- 
lequeDt calamilies, thirty-nine, on 
an avenge, may be cured by oblig- 
ing the patient to use home-made 
bread, instead of that wiiich is made 
by the baker. " The writer of this 
article, al^o a medical man, can 
confirm, tjom his own experience 
as well as ^ extensive practice, 
the truth of the above remark, 
communicated to htm by a brother 
phyaician. Bakers' bread is a per- 
fectly sui generis substance, and ia 
unlike any other bread. It always 



a portion of alum, and the 
subcarbonaie of potash, and aome 
other unknown ingredient. The 
proof of good bread is its keeping. 
Country bread will keep good a 
week, and this is a better teet of 
the genuineness of bread thaB 
tite usual t«Bt employed for aliiai. 
Bakeis' bread binds the bowi^, 
and produces nervous diaordeis id 
many persons of an alarming kind ; 
and the writer well remembers ifae 
improved health enjoyed by the 
students of the College at which 
he was educated, after the meilical 
professor hail forbidden the use of 
bakers' bread, and an oven had 
been erected fur the college baking. 



REMARKS ON HONES FOR RAZORS. 



An error in a table of logarithms 
may, indeed, chance to cause some 
trouble to fi nautical and astrononii- 
cal computer, once or twice in the 
course of twmty years ; but a bad 
razor ia a daily annoyance to sea- 
men as well as to landsmen, to 
astronomers as well as to gastrono- 
mers ; and I, therefore, think it 
right to comnMnicate aome obser- 
vations which have eaved me a 
minute or two, on an average, 
every day of my life, for the last 
two or three years, aoil have spared 
me perhaps, 100 out of SOO alter- 
nate motions of the band and arm. 
I have long been in the habit of 
using soap and water with ihe 
hone, in preference tu the oil tvhich 
ig coauaonly employed ; thougb 1 
still doubt whether a constant im- 



mereion in oil might not, after all, 
keep the hone in the beat posaible 
order. But in any way that the 
hone is kept dry, its aurface seems, 
in the course of a few months' use, 
to become bard or cl^ged, so that 
it will cut but very slowly ; nol- 
with standing, it may, at first, have 
possessed the requisite perfection of 
being soft enough to be scratched 

The remedy in tii give it, every 
tvvo or three muTitlis, a new sur- 
face, by a piece of comiBUB cooiae 
wlietstone, such as is \ineA for 
scythes; and imnjedintely after thii 
renovation, a razor may be set in 
one minute as effectually as id ua 
by the same hone before the opark- 
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£10111' Mcu arlkod qf Reaiting Ccffen. 
^Tfau procew, for vibiclb > [Jitciit tau 
been tdicn oat bf Mr. R. Evu» of 
Loadan, consists In preventing any of 
Ibe ail? )iarti of (he coSee, which um- 
nin (heaitmi*, fhmi evapontlng darinj; 
Ih* procns of roMtrog it. The mnchine 
eonrtiU of \ iTtindrioiI TOBael turned by 

■ wlBch and two wheels. It htu ledges 
wiOtn to throw the beam from fhr aide 
n the nldifte ot (he ryllnder. At the 
BMdh of rtiB cylinder, oppodte to the 
kuidle, > tube passGa from ihe open air 

rf pealtrntlMu In U. During the first 
period of the muting, the aqntom parts 
(rMeh Ihe faent drives oiT, paaa Ctiruugfa 
Ibe ludea of this tabe ; but when all Ihe 
■MMT El drlTen off, thfd tubr is shut np, 
■M, eaowtqnenlly, during the ImI period 
If fte motiiig, tbc sroniBtic oil does not 

In order to aaceruin the predsr thne 
vhsn the aqueous Tapoura are dispelled, 
bi haldi a piei-e ef slitte against the outer 
wd of (he tuba irllh perforHllnn*, and 
ths dopowllon upon iu surface, if ivntery 
or lumoi]', abawa wlietber Ihe water er 
tfaaoil ia laesflng. Smnll iiuaatilies of 
Iha hMsa are uuaaionally taken out witii 

■ quMiii through the axle, to obeerva Iba 
pragjTeaa of the operalioo. 

U» amount af Ihe Lufiidarg', Whul of 
Vu Simdi^— This wheel, used foi' out- 
tlDf preeioua atonea, is composed sf one 
rirt e^iHi- lac, and two parts of powdered 
MTuHduio (or emery). The corundum 
imr^r ia Hrst benled in an eanben ves- 
nI, and when (ba heat is ouoh as to 
mlt Uhe sun, it la added 



e being 






aM*«i pefbat luiion. The paste Ihu 
Made iabMt«a with a pestle on a awootb 
^^ofatoiMj Mis then rolled (luastick, 
and reheated seTsral times. When the 
mixture is uniforin, it is then taken 
from the Btlcb and laid on the stone 
OMa, wbloh moat be previoruly rofered 
WtCh line Gornndum powder, and then 
Battened into the shape of a wheel, with 
■n Iron rolling pin. The wheel 
JAinihed bya T 

Ole middle of it by a 
red. — When the wheel 



of iroi 



thrroagti 
metallic 

lie worJcmnn gives it a 
in sotth • spring bow, 



and holds the stone which ha cuts in 
his left hand, applying occasionally eo- 
rundnm powder and water. The pol- 
ishing ts afllbcted by leaden irheela and ■ 
finer powder. 

Casting of Woodm OmameHU aiui Ve- 
■urrt.— A discovery la said to have 
been made iu France, of a method of 
converting; pulverised wood, or saw-dust* 
into a solid aubslance, by which curlOM 
wooden articles may be formed In moulds 
at a smalt atpense, out of rai'e and valu- 
able u-ooda. (See Newton's Journal of 
the Arts, Vol. IX. page 3.3.) The only 
difficulty which is oppoaed to such a 
method, couaisbi in obtniuing a cement 
suificiently cheap for holding ti^ther 
the woody particles, tl is evident, that 
such a composition caa never pouesa 
any of the beauty of Btructui*e which ia 
generally Ihe principal one in rare wooda, 
allbcHigh B oourae imitation of this may 
be eRected by parlieular combinatioai of 

Sir WIBiam CongmK't JMneeoBfe Ball 
doe*, Intvntrd hy M. Servtrrc. — The eog- 
noscenti in elegant mechanism, have 
long been in the habit of admiring a 
baautiful time-piece, which bears Sir 
W. ConfreTe's nane, (but whether with 
or witbout his aanetioo. we know not,) 
In wbfch Ibe minutes are indicated by 
the descent of a brass ball, ahmg a num- 
ber of iaeliued planes, running alter- 
nately Crom right to left, and left to 
right, on the face of an inclined brass 
plate. When the hall rrnobes ihe bot- 
tom of the plate, after having described 
Ihe last of the inclined pianos, it releases 
a detent which tilts the brass plate, aod 
indines it ia the apposite directioii. 
The ball being now at the top of ila 
system of inclined planes, commences 
its retrograde motion, and ivhen it agaiu 
reaelies (he boltvni, the plate is again 
tilted at the epposlle position. This 
clock was Invented by M. Serviere, and 
is minutely described'ln various forma 

iKfore na, entilled, ■ Ileeutl dd Onvrages 
CurieuT," ka. Lyons, 1719. In M 
these dlochs. however, the hail is tarried 
np by machinery from Ihe boiiom lo the 
top of Ihe Inoliood plana; tvliereBa, in 
Sir W. -Caagnnro'*, ttia plane is moveabis 




FaBng. Star teat at Mid-^.—Oo the 
IStU Aug;iut, 1823, at a quutcr past 
elfven in tlte formooa, as I woa empbyed 
in mraHuritig tbe zenith distances ai tbe 
pole star, to ilctermiDe the latitude, a lumio- 
oaa body patned over Ibe field of the nai- 
versol ioitninioif" tde«Ope, ehe light of 
which wai aompwhat ^aCei' Chan that of 

fram below upwsrda ; but as the telraCDpe 
nhowa Imagts io m ioietted position, its 
real motiaD, like that of ererj' fEllio^ body, 
WBi finm sbovc downiraida. It passed 
over ^ tdcKope in tbr space of a. aecood, 

ndther perieclly equal aor rectilioear, bat 



rocket from the unequal burn< 

cbail^ and thp irregular rescticm of the 

pheric air. It was thus evident that this 
meteor moved iu our atmoaphere, hul it 
nmat have been at a con^derable height, 
since its an^ar motion was so slow, lliis 
is peibapa the only inetulL'e in which a 
shooting star hm been seen at aiid-da.)i in 
clear suashiae.— 'ifabaf^eit. 



Engraohtg rm Zinc- — 'J 
brf^ published by Liske, tl 
DviDttadt, the first large 



I bookieller at 
vork of which 



which win a 
The work it 



me, and the pzpenBe of 
engraving is thus avoided ; hence the pub- 
lisher has been enabled to sell the number, 
eoiuiitiiig of twelve toho pkles, at five 
franca, npoo coraaion paper. In an eoon- 
oroical point of view, therefore, this method 



deifltandj that two eogineers (Messrs., Siu^ 
tub and Wilt,) have recently tukea out ■ 
patent for a locumotive or steam caniaget 
coondered by the patentees to be adapted u 



(he power m, 



e abovE a ttia 



be readily varied bata 
cwo IO ten norsea, according to the inequal-, 
ity of the road. "The speed ut prea«oB ooa- 
tcDiphited is twelve miles per hour i tai 
if the inventors (who we undetrtand ue in- 
genious and experienced practical Bi^iiuera) 
have not, like many other pn^ton of 
the present day, deceived themselTea, s 



a have U 



-of St 






Seeinffin Water. — In experiments mi 
with the view of determining, whether „. 
not we can aee under water.'some individ- 
uals muntained that they could see, wbfle 
others with e<)nal confidence asserted, tlat 
all around them was dark- In explinatian. 
of this seeming contradiction, it may ba rfr« 
marked, that in some individuals, owing to 
the delicacy of the conjunctive and lac^y- 
mal gland, the eyes remain shut when im- 
mersed in cold water : others whose ejtt 
remain open, and who maintain titat liej 
see under water, actually do not Me On 
forms of objects, only the light reOeelal 
fmm bodies having a bright surbDs m 
silver. The pearl fishers of antiquity an 
said to have used glasses of a [Mtrticolar 
kind, to enable them to see the pearl mtianls. 
Instruments for seeing under water bife 
been proposed bv modern artists. 



NOTICES TO CORRESPONDENTS. 



CommiuucBtiDOB fram inteUigeal Mechanics will be very aoce|>tablB, in whstcTcr 
style they may be ivrilten, if they cantaia a full account ef the Invention or Im- 
provenieut, ivbich is the eutject of their notice. 
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IMPROVED OLD WIVES FOR CHIMNEYS. 



Gentlemen, — According to 
promise, (pRge 277, Vol. II.) I aend 
an improved plan for the construc- 
tion of old wives, &C. It will be 
necessary, in the first place, to give 
n description of the ooe^Row in 
general nse, to shoiif the clifFerenee 
more particalarly. Fig. 4, is the 
hcBt form for the cowl that I hare 
neen, yet very few are msde so; 
but whatever form the cowl may 
be, they arc otherwise the same. 
A, IB an earthen can, fixed with 
liroe to the top of the vent. B, tl>e 
cowl. C, a holloTT centre, on which 
the cowl revolves, on the centre of 
the spindle D, which is fixed in tlie 
cross bar E. The cross bar F, is 
to keep the cowl steady in her re- 
volutions. 

It will bo seen from this sketch, 
that as oil cannot be kept at the 
centres, the fi^ction mnst be great, 
esped&lly when it gets cloyed with 
soot. Now, the remedy generally 
adopted for this evil, as well as to 
satisfy the voracious disposition of 
quacks in smoke- doctoring. Is to 
make them of materials too slight 
for wear; and, after all, yon may 
see many of them standing un- 
moved by the highest winds that 
blow : consequently, doing more 
barm than good. 

A better remedy will be found 
in fig. 5. A, is a cast or wrought 
iron can, or funnel, with a flaiuich 
for fixing it to the vent with screwed 



bats and nuts. B, the cowl. C, 
the spindle, (fixed at the top, and 
by the cross bar D,) with a hoUoir 
centre In the down end, which 
turns in the oil lube E, on a centre 
raised one inch above the bottom, 
and guided by a brass bush, two 
inches from the top. A cover db^^ 
ing fitted to the tube, witb a hottf 
in it to clean the spindle, and tl 
cross bar D close on the cover, w!B 
prevent any soot from getting ittttf 
it; the tube being filled with oil? 
and both hearings of the spindti^ 
being covered with it. mustlessett' 
the friction greatly. The 
being raised abovo the bottom of." 
the tube, leaves a place for toy! 
sediment that may be in the oil, w 
rest in, clear of the centres. Tha* 
the tube may he taken out' and 
cleaned when necessary, it is fittjfti 
into the cross bars F, F, miwfi W 
the same way as the muzele <)f W 
musket into a bayonet. 

This is no new invention, yetT 
believe it will be new to moat of 
onr smoke-doctors, and old-wift-'' 
makers, in this part of the country'.' 
It isnot my own invention, yet I tan* 
claim some improvements on it, 
which are very much at your and' 
the public service. 

The oil tube and spindle is used 
for smoke dig-' 



pensers.- 



-la 



, youTs, Sec 



Y- s; D. 



NEW CHURN. 



Gentlemen, — I send for your 
ably conducted Magarine, a plan 
and description of a chum, inven- 
ted and used by Mr. Flocfchart of 
Easter Craigduckie, which can be 
wrought much easier and sooner 
than th^ common plump chum. 
Sboald you think it worthy of a 



your work, I will feel yourl 
■as in inserting it, 

I am, yours, &c i 

W.D.C.. 



A, (fig.G.) the chum. B,B,thechuml 
sta^> C,C,arod,^b\cb«,ttachesthe 



MECHANICS' MAGAZINE. 



179 



chum staff to the lever. D, a slip 
to keep C into the churn staff. E, 
a ball to balance the chum staff, 
attached to the bottom of the handle 
that works the chum. F, posts 



suspended from the ceiling to where 
the chum staff is attached when 
used, and which can be removed 
at pleasure. 



ON FILTERING. 



Gentlemen, — Having noticed, 
hi your Magazine of the 20th No- 
vember last, a Correspondent wish- 
ing to know the best mode of fil- 
tering impure water, such as that of 
-die Molendinar or Camlachi^ Bums, 
I hereby remit you the following 
method, the insertion of which will 
oblige, if found to deserve a place 
in 3rour Magazine. 

To form wells in the bed of the 
Bum, of brick or whinstone, square 
napped, and open built for about 
half way up ; the rest being water 
tight, and flagged or covered over 
with cast iron covers, with Roman 
cement in the joints, connecting 
them together, above the open 
building, with cast iron pipes or 
small tunnels, to a well in the back, 
and placed so low as to admit a 
BofEcient quantity of sand and gra- 
vel round them, with six or eight 
indbes of coarse road metal over, 
to prevent the gravel from being 
washed away. 



To preserve always a good head 
of water, it is only necessary to 
form the metal into a sort of basin, 
or throw a bar across the lower 
end. 

With regard to this mode of fil- 
tering, there is evidently none less 
liable to choke up, or better adap- 
ted for the kind of place; as aU 
the slime deposited is washed off, 
and any remarkable foulness carried 
away, before much can pass through 
the filters. 

Rg. 1, represents a section of 
the plan.* 

I am, yours, &c. 

J. A. 

Olasgow, 18S5. 



* We have already, in No. LIX. page 
7, Vol. III. given our own ideas on fins 
subject of filtering. This, however, does 
not, in the slightest degree, prevent us from 
giving with pleasure the opinions of others 
on the same subject. 



IMPROVED SYPHON. 



Fig. 8, is an improved syphon, 
which, we think, might be very 
advantageously used if constructed 
(m a large soEde, for lowering the 
water in mill dams or canals. The 
improvement in the present syphon 
is, that the exhausting pipe is en- 
larged to the same diameter as that 
of the syphon, and its mouth is 
widened out to something of a fun- 
nel shape, as in the plate. 

In putting it into action, the 



short arm is immersed in the water 
as in the usual manner, the bottom 
of the long arm is closed, the ex- 
hausting pipe is then fiUed with 
water by the funnel-shaped mouth. 
On the bottom of the long arm be- 
ing opened, the water flows out, 
exhausts th& air from the syphon, 
when the water, which is wished 
to be emptied, flows out in a con- 
tinual stream. 



IMPBOVED PRINTING PRESS. 



Gentlemen, — Excited by ihe 
tnducenient held out to cnechBnics, 
&c. at llie end of the Niimlters 
of your valuable Magazine, I 
herewith eend a propoaed improve- 
nient nn the nortahlc printin? press. 
{Fig. 7. No. .KLIX.) Ab esertion, 
to a considerable extent, must be 
required before an irapressioii cnn 
be tfaroirn off, the foot must \ie ap- 
plied first in lifting tbc pressure 
board, then to the lever to give the 
pressure, and, thirdly, in lifciog the 
pressure Ixiard ag^u ; by Which 
process, before the operator eould 
- cast off SOO impressions, he would 
be in a state of exhanstiou. Tliese 
reflections has induced me to send 
the proposed improvement, which, 
if adopted, would save labour and 
facilitate the operation ; and a boy, 
8 Of 9 years old, could give the re- 
quired pressure with ease. 

If, in place of the under levers, 
m, o, i, and n, {figure 7 of Plate No. 



ON THE IDENTITY OF THE NILE AND NIGER. 



.XLIX.} a cylinder, (such as is used 
in copperplate ptessea,) with a lever 
attached, was placed under tlie 
table, supported by two uprirfit 
posts, and the tods f,f, (No. XLIX.) 
attached to the levers fi, 6, were 
fixed by a small axle at each eud 
of the cylinder, 1 or 1^ inches from 
the surface, by pulling the lever A, 
(fig. -2 of the prpsent plate,) 1 or 1^ 
feet, would pive the required pres- 
sure ; and, on the cylinder return- 
ing to its place, the board would 
be raised, and remain so for the 
next impression. B, B, rods at- 
tached to the levers b, b, (fig. 7, 
No. XLJX.) one bent to come par- 
allel to the other upon the end of 
the cylinder. C, the copper cylin- 
der : and A, the lever attached to 
it, by which the power is obtmned. 
1 am, voum, &C. 

J. H. B. 



GENTr.EMEN, — A querist, in No. 
LXIIl. of your Magazine, wishes 
» solution, from ancient or modern 
authorities, of what he terms " a 
great problem of perplexed specn- 
Ution, ' — the identity of the Itivers 
Niger and Nile. Although, had 
he stated the fimciful opinions he 
alludes to on tliis subject, which he 
lately met with, and which caused 
his query, n more satisfactory an- 
swer might have been aflbrded to 
tbem, yet I shall state a few things 
which occurred to me on reading 
his query, which may be of use to 

It is certainly a singular fact, 
that the question as to the sources 
of the Nile, which has divided the 
opinions of mankind for more than 
2000 years, yet cemains, in a great 



1 topic of speculation and 
conjectDTe. The direction in wbich 
it runs is, however, now satisfiwto- 
rily ascertained ; the more so, thvt 
its course, from wesl to eatt, as 
stated by Park, was the opimon of 
Herodotus, is supported by the 
authoritative names of D'AnviUe 
and Rennel, and has lately been 
confirmed by the information col- 
lected by Captain Lyon from thv 
A&ican traders. Assuming this 
as granted then, not with standing 
what we find in the 7th and 8tb 
centuries maintained by the An- 
bian geographers, that both riven 
Umed from the same lake, but that 
theNiU of the Negroes Jiawedioett- 
ward, till it cnired the AHantia 
Ocean i and, resting on the &itli 
of ancient testimonies, ii will be 
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fNtnly perceived, that these rivers 
■re not distinct, but one and the 
aune. 

Homer distinctly mentions the 
sources of a river (»»ta9«s) in Ethio- 
pia, which word denoted, among 
the andent Greek writers, any 
great river. Now, the Ethiopians 
mentioned by him, as his writings 
abundantly testify, were the Negro 
inhabitants of the western re- 
gions of Africa, where recent 
discoveries have ascertained that 
the sources of the Niger are to be 
found; consequently, the River 
Ocean, which the podt, in its lower 
course, calls Egyptus, and which is 
now the Nile, flowed through Ly« 
bia, the country of the Ethiopians, 
the western Negroes of Africa. 
.£schylus also mentions the River 
Ethiops, under such circumstances, 
as to render it impossible to apply 
it to any other than the Lybian 
I^er. 

Herodotus declared that he was 



ignorant of the sources of the Nile, 
but correctly described the course 
of the Niger, when he aflirmed, 
that the Nile passed through and 
intersected the whole of Lybia ; for 
Park has clearly shown, that the 
Niger is the only river which can 
be said to divide Lybia in the midst. 
Besides all this, the Egyptians 
themselves imiformly concur in the 
identity of the Nile of western 
Ethiopia, and the Nile of Egypt ; 
so that we may reasonably suspect, 
that the obscurity of terms, more 
than any other cause, has originated 
many apparent discrepancies on this 
subject. Should your correspon- 
dent wish to pursue this subject 
more in detail, he will find some 
useful hints upon it in a short Dis- 
sertation upon the Nile, by a Mr. 
Dudley. 

I am, yours, &c 

£t* tim £J» 

Greenock, 18th April, 1825. 



METHOD OF CONSUMING THE SMOKE OF STEAM BOILER 

FURNACES.— By Mr. Chapman. 



Mr. Chapman's process consists 
in the introduction of air into the 
fomace beyond the fire ; .but he 
uses peculiar means of heating this 
air before it is introduced, and this 
renders the combustion of the smoke 
more ready and perfect. He says : 
<^ To heat the air before its admis- 
sion into the furnace. This I do 
by casting the grate bars hollow 
from end to end, so that they form 
a series of parellel tubes, which 
open into two boxes, one placed in 
firont, and the other belund the 
grate. In the front box, directly 
underneath the fire door, I make a 
roister to open and shut, to any 
extent, at pleasure. The other end 
I connect with the brick work di- 
rectly under the Bre bridge, which 
&B bridge I make double, with a 



small interval between, say one 
inch ; the interval to go across the 
furnace from side to side, and ra- 
ther to incline forward, or toward 
the fire door, so as to meet and re- 
verberate the smoke on to the ig- 
nited fuel in the grate, which causes 
it to inflame and to become a sheet 
of bright fire under the bottom of 
the boiler." Consequently, when 
the register is open, air passes along 
the bars of the grate, becomes heat- 
'ed in its passage, and is then thrown 
on the hot smoke, causing its in- 
flammation and combustion. 

Mr. Chapman found, that though 
his plan answered perfectly when 
the fire door was closed, yet it was 
inefficient w\\eiv X\\e (ioo\ 'w^a Q^eoft^ 
for the introducXivoB. o^ c«ai»% «» 
much cold ak i^aasav^ va. ^ ^» W^ 
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vent tbe due effect of the arrasge- 
meat. To obviate this, he fed his 
fire with fuel in a, different manner. 
" I adopted a cast iron hopper 
above thu fire door, witL a type at 
the bottom tliat has two pivou on 
one side, and opens at the other ; 
one pivot goes throi^h the end of 
the hopper, and has a counter le- 
ver to keep the type ehut, when a 
sufficient quantity of coals for a 
charge is on it. The top of the 
hopper is covered with a lid, which 
I shut down during the time of 
firing; then, by lifting the lever 
whldi opens the type inside, the 
coals elide down into the fire end 
of the grate bars, which ia only the 
work of a moment. It is evident, 
that no quantity of cold air can thus 
get into the fiimace ; in fact, it m 
not possible for any person who 
does not see the operation of firing, 
to know when fresh fuel ia added 
'by looking at the top of the chim- 
ney. The smoke that issues is 
never more than a light grey, just 
perceptible, bat in a general way is 
not seen at all." 

The coals last admitted are al- 
lowed to lye until partially coked, 
and just before a fresh supply is 
admitted, are pushed farther along 
the grate by a tool fur that pur- 

ON DRAINING OLD W 
Gentlemen, — The query by 
" A Coal Hewer," in No. LXVHL 
Vol. HI. of your MagH;dne, must, 
for various reasons, be of very con- 
siderable importance, I therefore 
promptly endeavour to solve it; 
but, lieing unacquainted with coal 
working, and perhaps mistaking the 
qaerieat's description of the premi- 
ses, I may have foi'med a wrong 
idea of the subject; I shall, how- 
ever, according tu the idea I have 
fijrmed, propose two method*! which 
embmee all the requimtei- of the 



pose, which remains constantly iu 
the fumaoe : it is merely a plate of 
iron, about four inches broad, and 
as long- as the grate is wide : it baa 
a handle long enough to be itsod 
with both bands, which comes 
through a hole ia the bottom of the 
dooi : when not in use, it is drawn 
close up to the door. There is 
also another hole, about one inch 
in diameter, in the fire door to look 
through; a circular piece of iron 
hangs before it by a loose rivet. 

The certificates of persons v^io 
have witnessed the efiect of tbia 
application, speak to its endre sue* 
cess. Those who, previous to the 
erection of the engine, apprehended 
a unisauce, have been agree^y 
disappointed, smoke being seldon) 
seen. On the application of freah 
fuel, the smoke assumed the ap- 
pearance of a light grey vapour, 
which, in a tew seconds, became 
almost invisible. On opening the 
fire door in the usnal way, dense 
black clouds of smoke rolled out of 
the chimney, but they ceased on 
closing the door again. An un- 
looked-for advantage also is, that 
the grate bars appear to last longer 
vibea thus constructed. — Ttwwac^ 
Soc. Arts, Vol. XLII. p. 32. 



ASTES IN COAL MINES. 

The first is to drive n horizontal 
bore or small tunnel from the nenr 
to the old mine, a little above the 
aur&ce of ttie water, in which pb£e 
a syphon of lead or other metal 
pipe ; (wood might do, but it weald 
be difitcult to make it air tight ;) 
this syphon will conust of a uoii- 
aoDtal piece about tlje length of the 
said bm-e, or thickness of the par- 
tition whtdi separates the new 
work from the old waste, with a 
piece joined to each end of it at a 
riglit or amy olWt ciiaveii\eirt.wi^e, 
to terra t\\o \fi%a', i)Q«i\wi^ rf. is* 
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\ Adrt^r will be refifulat«(] \ty the 

depth to which it is desired to 

dnia the waste, and liw other a 

Uttie Imger, wore or lees as ciMum- 

. USoceB will permit, and the tower 

mi of h plsKed ia a gutter <»■ tenal 

« conveying the water to the en- 

I pump, wLidi gnttcr inuBt he 

IS deep Bs to give the leg of the 

n i^aced in it a decided pre- 

nuKe, to as it may operate ; 

: let the diameter of tlie pipe 

which the syphon ia made, 

« sndi S9 to deliver ju«t aa much 

as the pump at the pit ia 

e of diiichargiDg ; butprovid- 

8 the pipe was large enough, the 

MuBDlity cuuld be regulated hy a 

pA or valre, or simply by a ping. 

It Is «rident that this syphon, wheti 

nee set agoing, would go on with- 

bnt ftrther trouble as long ae the 












iradi of the uhorter leg. 

The other method 1 propose is 
still less expensive, if indeed the 
expense of a small quantity of pipe 



is worth regarding in micIi fvoen. 
It ia iJiis: When the horo or twn- 
municatton betwe«n iIh! new aiid 
old works is made as above (In- 
scribed, let a jiroove or (gutter be 
cut along it, 8 few iui-beg below th<< 
sarfai'e of the waste wudr, taking' 
care tliat tlw width and d«plh of thiu 
groove aiv «urh as to admit no 
more water tlian the pump can 
draw off, and as the run of water 
diminishea let the groovii bo gmdn- 
ally cut dee[)ei', till tlie wati^r is 
reduced to the desired lev«l. This 
last method would evidently requin; 
more attention than the oilier, at 
least to effect the basiness iu die 
Hhurteal possible time ; but by ellliM- 
of tlie methods, I presume it coold 
be effected without danger to the 
woritmeu, without inlerruptJon to 
the work, and as soon as the en- 
gine was capable of draining it. 
I am, yonrSj &c. 

G. M. 

Gluj^ir, ISth ApriJ, ISU. 



LIFE OF ROBERT AIIA.M, THE CELEBRATED AllCHITECT. 




[Fh« 



Stiwrt's Dkt 



toBERT Adam was bom at Edin- 
1728, and received hia 
t the Univeraity of that 
Kt^. He was early diatingniHhed 
' ' ' ' 1 landscape drawing 
i composition, and at one period 
d devoted himself to that study, 
V of making it his fntnre 
profeffiion. He travelled to Italy in 
1756, and was remarked for his 
usidnity in studying after nature, 
and making measurements of an- 
cient Roman buildings. When lie 
had visited almost every part of 
l|*ly, and drawn for some years its 
^noBt remarkabla antiquities, fae 
9 all do, his knowledge of 
Entecture was still imperfect. — 
ne found ii necessary to add the 
ttion of a private edifice of 



the ancients to his study of tlielr 
publiu works. This led him to the 
scheme of visiting the Emperor Dio- 
clesian'a palace at Spalatiu in Dul- 
matia, that favourite building in 
which, after resigning the empire, 
he chose to reside. He knew, trom 
the accounts of former travellers. 
tbat the remains of tlib palace, 
though tolerably entire, had never 
been observed with any accuracy, 
or drawn with any taste. He was 
hkewisc no stranger to the passion 
ofthat ptiuceforarchiteciure, which 
prompted him to erect many grand 
and expensive structures at Home, 
Nicomedia, Miian, I'altnyra, and 
other places in hi« domiuMt\»>. — 
Adam had stu4\KA\v» ij\iS\«N«.'&i». 
at Home, otw o^ v\\e uuHsftS. *^ 
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well as the most entire of all the an- 
cient buildings, with no less admire- 
'tioD than care, which convinced him, 
notwithatanding the visible decline of 
architecture, as well as of the other 
arts, before the reign of Dioclesian, 
that his inunificeDce had rewed a 
taste in architecture superior to 
that of his own timea, and had 
Formed artists capable of imitating, 
with no small degree of success, 
the style audmannerof apurer age: 
the names and history of those 
great masters are now unknown, 
but their works which remain 
merit the highest applause, and the 
extent and fertility of their genius 
seem to have equalled the magnifi- 
cence of the monarch by whom they 
were employed. 

Induced by these circumstances, 
be usdertook bis voyage to Dalma- 
tia,.with the most satiKuiae hopes, 
and flattered himself tiiai it would 
be attended, not only with instrac- 
tion to himself, but might produce 
entertainment to the public. 

Having prevailed on Mr. Cleri- 
sean, a French artist, from whose 
taste and knowledge of antiquities 
he was certain of receiving great 
assistance in the execution of his 
scheme, to accompany liira in this 
expedition; and having engaged 
two draughtsmen, of whose ^11 
and accuracy be had long experi- 
ence, they set sail from Venice in 
July 1757, and in eleven days 
afterwards I'eached Spalatro. 

The city, though of no great ex- 
tent, is so happily situated, that it 
appears, when viewed from the sea, 
not only picturesque, but magnifi- 
cent; as they entered a grand bay 
and sailed slowly towards the har- 
bour, the marine wall and long ar- 
cades of the palace, one of the an- 
cient temples, and other parts of 
that building, which was the object 
of his voyage, presented tliemselves 
to tiieir view, and flattered him, 
froai UuB £m prospect, iJjai his la- 



bour in visiting it would be amply 
rewarded. | 

" To these soothing expectations i 
of the pleasure of my task," says I 
Adam, " the certain knowledge of , 
its difficulty soon succeeded. The 
inhabitants of Spalatro have de- 
stroyed some parts of the palace in 
order to procure materials for build- , 
ing, and to this their town owes 
its name, which is evidently a cor- 
ruption of Palaiium. In otbec J 
places, bouses are built upon the 
old foundations, and modern works ■. 
are so intermingled with the i 
cient, aa to be scarcely distinguiah- 
able. Assiduity, however, and re- 
peated observation, enabled me t* 
surmount these ditilicultieB. Attri- 
tion to such parts of the pahce oi 
were entire, conducted me mtb~ 
certainty to the knowledge of thi 
which were more ruinous, and X ■ 
was proceeding in my work with 
all the success 1 could have ex- 
pected, when I woe interrupted by 
an unforeseen accideut. , . 

" The Venetian governor of 
Spalatro, unaccustomed to such 
visits of curiosity troui strangeis, 
began to conceive unfavourable sen- 
timents of my intentions, and to , 
suspect that, under pretence 9f . 
taking views and plans of the patac^, i 
I was really employed in surveying 
the state of their fortifications. An ; 
order from the senate to allow me . 
to cany on my operations, the pro- 
mise of which 1 had procured at 
Venice, liad not yet arrived, and 
the governor sent an officer com- 
manding me to desist. By good 
fortune. General Grseme, (also ■ 
native of Scotland,) commandeE^ior ' 
chief of the Venetian forces, hap- i 
pcned at that time to be at Spalatro 
on the service of the state: he in- 
terposed in my behalf, vdth the 
humanity and ;teal natural to & 
polite man, and to a lover of tho 
arts : and being warmly seconded 
by CounV A.Wovio Mstcovieli, t 
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natiFe of that country, who had ap- 
plied himself with great success to 
llie study of antiquities, they pre- 
vailed on the governor to with- 
draw his prohibition, though, by 
way of precaution, he appointed 
an officer constantly to attend me. 
The fear of a second interruption 
increased my industry, and by un- 
wearied application, we completed, 
with an accuracy that afforded 
them great satisfaction, those parts 
of our work which it was neces- 
sary to execute on the spot." 

The result of this voyage was 
his determination to present the 
details of the palace of Dioclesian 
to the public; and before his de- 
parture from Rome, he had already 
carried his project partly into exe- 
cution, by having several of the 
drawings he had made at Spalatro 
engraven by some Roman artists. 

On Mr. Adam's return to Eng- 
land, he was introduced to the 
court by the Earl of Hute, and, 
through the influence of that noble- 
man, he received the appointment 
of architect to their jNIajesties. 

In 1764, appeared his work on 
the Ruins of Spalatro, which he 
dedicated to the King. The en- 
gravings of views, ])lans, sections, 
and details, leave nothing to be 
wished for as architectural studies ; 
and the style of tlie drawings, which 
was beautiful, being ably translated 
by the engravers, left every publi- 
cation which had appeared in Eng- 
land at a great distance behind it. 
This splendid book placed him at 
the head of his profession ; an emi- 
nence which it was his felicity to 
preserve to the end of a long and 
active life. 

Being elected to represent the 
county of Kinross in Parliament, 
he resigned his office of architect 
to the King, but his practice and 
his fame continued to increase. 

His life henceforward o^ers no 
jnddent of Importance, Hia time 



was fiilly occupied in the practice 
of his profession; and no student 
ever laboured with greater ardour 
to atquire the mastery of his art 
than Mr. Adam did, from an enthu- 
siastic love of it, after he had 
achieved both fame and fortune. — 
The year before he died, he design- 
ed eight public, and twenty-four 
private buildings. Tliere are few 
instances of houses of any magni- 
tude being erected in England, in 
his time, in which lie was not either 
applied to for his opinion or for his 
designs. In Scotland he was with- 
out a rival in his practice. 

The arcliitecture of Greece, in 
his earlier and middle time, was 
little known, and its beauties were 
not appreciated. The course of his 
studies ha\'ing been turned into the 
channel of Italian antiquities, the 
general style of his works was 
founded on an imitation of Roman 
architecture in its most florid period. 
Yet in many of his works, Avhere 
the taste for exuberance of orna- 
ment, which he had imbibed, was 
checked either by the means of his 
clients, or the nature of the build- 
ing, he produced compositions of 
great simplicity and elegance ; and 
at almost all times he was happy in 
his outlines, and ])articularly in 
what are technically called his 
" sky-lines." The facade of the 
Register Office at Edinburgh is 
generally esteemed to be his finest 
public work; and, considering the 
date of its erection, the general cur- 
rent of taste at that period, it is en- 
titled to all praise, and his feme as 
a classical architect may be fairly 
and safely rested upon its merits. 
The Infirmary at Glasgow has also 
been admired for its elegance, but 
probably its claims have been greatly 
over-rated — the whole composition 
wants breadth. , The facade of the 
Edinburgh University is i\ftt. ^^ 
most happy o^ \vvs ^i^a^v^^^ wJ^«t. 
for outline or \m\\aX\oTv oi >Safc "w^- 
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ti<jue, yt^i nuaM paru of JU luterior 
are equal to any ihing he ever did. 

Among his mansiong, Luton it 
the finest. Here the patron and 
tlie architect aeeia to liave been 
guided by one feeling; and here 
Adam's fine taste in orosDieot could 
be indulged witfaout any violation 
of propriety. It may rank even 
now as one of the most fininhed and 
daaocal reaidencea of i\s size in 
England. 

He was someiioies called upon 
to gire deaigna for castellated and 
abbaciat mansions, but they were 
Bad failures. His name mual be 
added to the list of those architects 
whose fiue Roman taste had nothing 
in common with an imitation of the 
barbarian structures of the middle 



ages. 

Whether we estimate Adaoi by 
the number and imponaace of liis 
works, or the influcDce which ^cir 
style liad upon tlie practice acid 
taste of his contemporariea, he wais, 
vrithout question, die most eminent 
British architect of his time. It is 
to him we owe the introduction of 
that li^t and fanciful style of in- 
terior deeoraikm which superseded 
the tasteless and clumsy manuer of 
his predecessors, imitated trom tLe 
buildit^s erected by the architects 
ofLouisXIV.andXV. His merit 
hN« was the greater, as at this 



period there were feiv ur no auiique 
examples of ancient diAtieatic Ro- 
man ormunent, to which an atcM^ 
tect could appeal as his autliority,' 
or follow as a guide. Hia atyl^ 
therefore, ot^ht not, in fairness, W 
he subjected to a scrutiny oc omf 
parisoD with that founded on h 
imitation of Greek building*, bE 
which little or nothing was tins 
known, but with that of hia CM. 
temporaries and his niodels. b 
will then be found abounding h.' 
beauties of a high and origioal kin)) 
and which, it in hoped, will long 
preserve them as examplea of a sljfc 
of arrangement and decoratioa (^ 
which we would give our oo^inli^ 
tied admiration, had they been' M 
production of an ardiitect of A^ 
lower lloman empire. 

James Adam was brother tv 
Robert Adam, and bis colteogna. 
Whatever merits ho posseased V > 
designer, they are inet^ed in thv 
more brilliant reputation of Tok 
bi'other. He was better 
for a builder than an architect, 
his practice of becomin^ 
lor for currying his own deaigna ioBur 
execution, was an example, among, 
one or two others, which has nW 
only lowered the respectaUlity tf 
the profession, but has been tin 
means of dobasing the art itaelf. 



ON THE MANUFACTURE OF GLASS. 



Glass is a combination of sand, 
dint, spar, or some other silicious 
sidHtaac«s, with one or other of 
tlie fixed allialies, and in some 
cases with a metallic oxyd. Of 
the dkalies, soda is commonly pre- 
ferred : and of the silicious substan- 
cea, white sand is most In repute at 
present, as it re^juires no prepar- 
ation &r coarse goods, while mere 
vaabing iu water is sufficient for 
^aee m * finer quality. The me- 



tallic oxyd usually enjoyed, 'b' 
lilliBJ^e, or soma other prepantioo 
of lead, as being the chewiest meoL, 
The silicious matter sfaouM be 
fused in contact with somelU^ 
called a flux. The enbetances pro- 
per for this purpose are lead, benn^ 
arsenic, nitre, or any alkaline mBttai 
The lead is used in the etste oF 
red lead ; and the alkalies are aoda, 
\ieatl-»fi\ve's, sea-aalt, and wood- 
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alone, it gives the glass a yellow 
csit, and I'eqiures tbe addition of 
■uiri* to conact it. Arsenic, iu tLe 
(uiue uiatiner, if used in a^eam, b 
apt to render the glass milky. Fur 
a perfectly transparent glass, the 
psarl-ashes ale found much supe- 
nor tu luail; perhaps better than 
any other Box, except it be borax, 
vfaicli is loo expensire to be used, 
except for ezperioieuts, or for the 
best loolting-glaases. 

The materials for making glass 
must first be reduced to powder, 
wliicb is done iu mortars or by 
Lorse-mills. After sifting out the 
coiu'si: pans, the proper proportions 
of silex and flux are mixed tt^ther 
and put into the calcining furnace, 
irbere ib^y are kept in a moderate 
heat for 3 or 6 hours, being fre- 
ijuenily stirred about during the 
cesa. When taken out, the - 
Lter is called frit. Frit is easily 
Lverled into glass by only pouud- 
: It, Kid vitrifying it in the melting 
of the glass fiiniBce: but in 
:ing fine glass, it will sometimea 
require a small addition of fiuz to 
tite frit to correct any fault. For, 
as tlie flux is the roost cipensire 
article, tlie manufacturer will rather 
pat loo little at first than otherwise, 
as be can remedy this defect in the 
meltiDg pot. Tile heat in the 
furnace must be kept up until the 
^jass is brought to a state of per- 
fect fuaion ; aud during this process, 
any scum which arises must b« 
removed by ladles. When the glass 
id perfectly melted, the glass blowers 
COtnnieuce thtir operations. 

For the best flint-glass, 120 lbs. 
of white ."^and, 50 Ihs. of red lead, 
40 lbs. of the beut pearl-ashes, 
20 lbs. of nitre, aud 5 oz. of mag- 
nesia : if a tb. or two of arsenic be 
added, the composition will fuse 
Diuch quicker, and ivith a lower 
tempemture. 
^KFor a cheaper flint-glass, take 
^BO lbs. of white sand, 35 lbs. of 
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pearl-ashes, 40 lbs. of red lead, 13 
lbs. of nitre, 6 'bs. of arsenic^ and 
4 ox. of magnesia. 

This requires a long heating: to 
make clear glass ; and the neat 
should be brought on gradually, or 
the arsenic is in danger of subluning 
before the fusion commences. A 
still cheaper composition is made 
by orattting the arsenic in tbe fore- 
going, anil substituting common 
sea salt. 

Fur the best German crj'stal- 
glass, take 120 lbs. of calcined Bints 
or while sand ; the best peari-ashes, 
70 lbs.; saltpetre, 10 lbs.; arsenic, 
^ lb. ; and 5 oz. of magnesia. Or, a 
cheaper cumpositioii for the same 
pttrpose, is 120 lbs. of sand or flints, 
46 lbs. of pearl-ashes, 7 lbs. of 
nitre. 6 lbs. of arsenic, and 5 oz, of 
magnesia- This will require a long 
continuance in the furnace ; as do 
all otliers where much of the arsenic 
is employed. 

For looking-glass plates, washed 
white sand, 60 lbs. ; purified pearl- 
ashes, 25 Ibe.; nitre, 15 lbs.; and 
7 lbs. of boras. If properly man- 
aged, tbis glass will be colonrleBs. 
But if it should be uuged by 
accident, a trifling quantity of 
arsenic, and au equal quantity of 
magoeBia, will correct it; an ounce 
of each may be tried fint, and the 
quantity increased if necessary. 

Tbe ingredients for die best 
crown-glass must be prepared in 
the same maimer as for looking- 
glasses, and mixed tn the following 
proportions : 60 lbs. of white sand, 
30 lbs. of pearl-ashes, and 15 lbs. 
of nitre, 1 lb. of boraii, and ^ lb. of 

The compositiou for common 
green window-glass is, ISO lbs. of 
white sand; 30 Iba. of impnrified 
pearl-ashes; wood-asbes, well burnt 
and sifted, 60 lbs.; common salt, 
20 lbs. ; and 5 lbs. of 

Common green bottle-gli 
made frora 200 lbs. oX ■vwA.-tAa^ 
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and 100 lbs. uf eand; or 170' lbs. 
nf Bsbaa, 100 lbs. ol" Rand, and 
50 lbs. q{ the kva of an iron- 
furnace : ilieBe materials must be 
well mixed. 

Tbe raaterials employed in thu 
manafactory of glass are by chemists 
reduced to three claBHea, namely, 
alkalies, ettttlis, and metallic oxyds. 

TLe fixed alkalies may be em- 
ployed iitdifferently ; but soda is 
preferred in tbis country. Tlie 
soda of commerce is usually inined 
with cotiimoD salt, and conibiued 
nith earhonie acid. It is proper to 
purify it from both of these foreign 
bodies before ugiag it. This, hoiv- 
erer, is seldom done. 

The earths are silica, (the basis of 
flials,) lioje, aud sometimes a little 
alumina, ^tbe basis of clay.) Silica 
constitutes the basis of glass. It is 
employed in the state of line 
sands or flints : and sometimes, for 
making yery fine glass, rock crystal 
is employed. When sand is used, 
it ought, if possible, to be perfectly 
white, for when it is coloured with 
metallic oxyda, the transparency of 
the g:lass is ioiuretl. Such sand can 
only be employed for very coarse 
glasses. It is necessary to free the 
sand from all the loose earthy 
particles with which it may be 
mixed, which is done by washing it 
well with water. 

Lime renders glass less brittle, 
and enables it to withstand better 
the action of the atmosphere. It 
ought in no case to exceed the 
twentieth part of the silica em- 
ployed, otherwise it corrodes the 
glass pots, This, indeed, may be 
preFented by throwing a little clay 
into the melted glass ; but in that 
case a green glass only is obtained. 
The metallic oxyds employed 
are, the red oiyd of lead or littiarge, 
and the white oxyd of arsenic. 
The red oxyd of lead, when added 
in sotiicient quantity, euters into 
fiision with silica, aoij foinu 



milky hue like the dial-plate of B 
watch. Wlien any combustible 
body is [)resenl, it is usual in sgttie 
manufactories to add a little white 
oxyd of arsenic. This supplying 
oxygon, the combustible is bBrnl^ 
and flies otF, while the revived 
arsenic is at the some time vola- 
tilized. 

There are several kinds of ghim 
ailapted to different uses. Tlw 
best and most beautilid ore the S 
and the plate glairs. These, when 
well made, are pertectly tr 
and colourless, heavy and bril 
They are composed of Rxml mI ^ 
pure silicious sand, calcined AiM/ 
and litharge) in diffiiront ftofpfi^ 
tions. The fllut-glaas cuntwilft,i» 
large quantity of oxyd of leailU 
which by certain processes IH n^V 
separated. Tbe plate-ghcM " 
poured in tbe melted stale upon 
table covered with copper. The 
plate is cast ^ of an inch thick) OF' 
more, and is ground down to « 
proper d^ree of thinness, and lliBii 
polished. 

Crown-glass, that used for n 
dowB, is made without lead, chieflv 
of fixed alkali fused with aili^ou 
sand, to which is added some blsd 
oxyd of manganese, which is apt ti 
give the glass a tinge of purple. 

Bottle-glass is the coarseat aad 
cheapest kind : into this, little otjm 
fixed alkali enters the compo^tioD- 
It consists of an alkaline earth cs 
bined with alumina and silica. 
this country it is composed of tt 
aud the refuse of the suap-hoUeri 
whicJ) consists of the lime employed 
in rendering this alkali caustic, and 
of the earthy niaticrs wiUi wfaii^ 
the alkali was coutaminaied. Tbe 
most tHisiblo is flint-glass, end the 
least fusible is botllc-glaaa, 

Flint-glass melts at the temper- 
ature of 10" Wedgewood ; ccowa- 
glass at 30" j anil botile-g' 
+70. The specific gravity varies 
between 2.4a and 3.38. 
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VARIATION OF BOILING POINTS. 



It has been known for Rome time, 
that when certain kinds of extra- 
Tieons substances are introduced 
into lioilin^ fluids, considerable ef- 
fect is produced upon the boiling 
point, vapour beint^ formed either 
At lower points or with much in- 
creased facility. Thus, Gay-Lus- 
«ac has shown, that metal filings 
thrown into water, heated in a glass 
vessel, lowers the boiling point of 
the water 2^ or 3^ ; and M. Louth 
pointed out the etfect produced, by 
putting platina wire, or slips of 
platina foil, into hot sulphuric acid, 
causing it to boil readily, quietly, 
and at lower points in glass vessels 
than it would otherwise do, the 
difference here being several de- 
grees. 

Dr. Bostock has observed a re- 
markable fact of this kind in the 
extent to which the boiling point of 
ether may be changed by the intro- 
duction of a small chip of wood, or 
portion of a quill or feather of any 
kind. Ether, in a glass vessel, 
boiled freely at 112^, and with dif- 
ficulty at 110'\ Employing an- 
other glass vessel, it would not boil 
till the tenfperature had attained 
150°, and the latter point was re- 
tained in other vessels. Repeating 
the experiment in a new vessel, it 
boiled earlier than before, but the 
vapour was observed to come off 
from one point where some sub- 
stance had adhered to the glass. 
This led to the introduction of a 
small cedar chip, when the wood 



was quickly covered with bubbles, 
and the ether brought rapidly to 
ebullition. In this way, ether boil- 
ed at 102", which without the 
wood required 150". The wood 
was not so effectual after some 
time as at first. When completely 
soaked with the ether, it sunk to 
the bottom, and the ebullition 
nearly ceased ; a fi'esh piece renew- 
ed it. Fragments of broken glass 
lowered the boiling point consider- 
ably. A small piece of metallic 
wire or copper filing put into ether 
at 145", caused a sudden and 
copious explosion of gas or vapour, 
and lowered the boiling point many 
degrees. Plunging a thermometer 
into the hot ether, caused a produc- 
tion of bubbles at a temperature 
many degrees below the boiling 
point, no thermometer being pre- 
sent ; after a time the effect ceased, 
but the removal of the thermometer 
from the ether, and the re -immer- 
sion of it, produced a repetition of 
the effect. The cedar wood acted 
best when perfectly dry. 

Alcohol of S. G. .848, boiled in 
a glass vessel at 182", but by drop- 
ping in successive pieces of cedar 
wood, the boiling point was reduced 
as much as 30" or 40". The 
boiling point of water, Dr. Bostock 
found, was altered 4" or 5" by chips 
of cedar wood, requiring a temper- 
ature of 217" when heated in a 
glass tube, by means of hot brine, 
but being brought down to the 
usual boiling point by the chips. 



M. DUCOM'S CYLINDRICAL ARTIFICIAL HORIZON. 



This ingenious instrument, which 
has already been put to the test of 
experiment by two able astrono- 
mers. Professor Simonoff and Baron 
Zach, has not yet been described 
by the inventor, but the general 



principle of the instrument may be 
deduced from two long dissertations 
upon it by Baron Zach. 

The instrument consists of two 
parts, one of which is a copper disk 
of six inches in diameter, with three 
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feet. The dccond part w a cylin- 
drical cover or drniu, which per- 
forms the part of the glass roof in 
the cocamon horizons for Bfaeltering 
the fluid from the B<:tion of the 
wind. From the middle of the 
£rat part or i^opper disk, there rises 
a hollow cylinder of white iron, 4^ 
inches high, and 2^ inches in dia- 
meter. Upon this cylinder, which 
is open at top, there is placed a 
small round disk of white iron, (or 
of hoxwood, when mercury is used,) 
which goes into the top of the cy- 
linder, hat is prevented from de- 
scending hy a ledge on which it 
rests. TEiis disk contains the mer- 
cury, wine, or prepared syrup, which 
is employed. These cylinders are 
adjnsted in such a manner, that the 
surface of the fluid is eTSBCtly 2^ 
inches above the first disk. On the 
copper disk are fixed two brackets, 
to which is fastened the cylindrical 
roof or drum. This drum, which 
is made of white iron, is 6 inches 
in diameter, and 2J wide, and is so 
placed that its centre is in the sur- 
face of the fluid in the round diak. 
In the middle of the width of the 



drum, there are two bands of white 
iron, perforated by two circular 
openings, diametrically opposite t 
one another, and an inch in diaoi 
ter, the one for letting in the inci 
dent rays, and the other for let^i^ 
out the reflected ones. They have,.' 
a circular motion by a rack sod. 
pinion on the surface of the drunif 
for the purpose of being adjnsted 
to the height of the sun or the alar. 
When there is not much agitft- 
rion in the air, two small funnels or 
truncated cones are placed in the' 
small tubes in the circular apertnreB, 
and these have the efiect of pro- 
tecting the fluid surface from, ereiy 
agitation. When the wind is con- 
sideralile, the funnels are kept on, 
and a small glass with parallel foceB 
is placed at the end, by winch 
means the inilident rays are 
mitted. But if the wind is v _ 
high, the fnnnels are taken off, and 
a juece of wire ganze is placed in 
the tube. This permits the ex- 
ternal air to be in regular commoin- 
cation ivith the internal air, whidi 
b favourable to the accuracy of ol 



ARTIFICIAL PRODUCTION OF PF,ARLS. 



M. Gray, whilst examining a 
specimen of the shell Barbala Pit- 
aUa, in the British Museum, ob- 
served on it several rery fine regu- 
lar shaped semi-orhicular pearls, of 
most beautiful water; and after- 
wards, on examining thp collection 
of pearls, at the same place, he had 
an opportunity of observing on one 
of them attached to a fragment of 
the same shell, and cracked across, 
that it was formed of a thick coat, 
consisting of several concentric 
plates, formed ovw a piece of 
mother-of-pearl, roughly filed into 
a plane convex form, like the top 
of a mother-of-pearl button : the 
other pearls all appeared to be 



formed in the same manner, and on 
some pieces of shell, where llie 
pearl had been destroyed or cnt 
out, tliere was left a ciriadar cavity 
with a flat l)ase, abont the depth, 
or rather less, than the thickness of 
the coat which covered the pearls ; 
proving that the pieces of tnotber* 
of-pearl had been introduced when, 
the shell was younger and thinner, 
and that they must have been in- 
troduced between the leaf of the 
mantle and the internal coat of the 
shell. 

Hence, M. Gray was induced to 
expect that pearls of a very beauti- 
ful appearance and form for setting 
might be obtained with facility n 
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home. He introduced mmilar 
ineces of motber-of-pearl into the 
alien of the Anodonta Cygneusy 
uA Umo Pieiorum ; this wat done 
idAcmt mtich difficulty, the valves 
cfdi6 shell being forced open to a 
iDoderate breadth, retained so by a 
atop, the mantle slightly turned 
doini, and the pieces introduced to 
some little distance by a stick ; the 
stop was then withdrawn, and the 
animals returned to their natural 
habitation: of the thirty or forty 
pieces introduced, only two were 
pushed out again, the rest being 
placed by the animal in a conveni- 
ent situation. In several, after- 



wards destroyed, they were found 
near the posterior slope of the shell, 
where the pearls are situated in 
the barbala. 

This plan of forcing the produc- 
tion of pearls by fresh water 
bivalves, M. Gray thinks is the in- 
vention of the Chinese. On cut- 
ting out the pearls, it would be ne- 
cessary that the shell should be cut 
through, so that the mother-of- 
pearl button may be preserved in 
its place, for if the back were re- 
moved, as it would be were not the 
shell cut through, the basis would 
fall out, and then the pearl would 
be hiitth^Ann. Phil N.S. ix. 27. 



LETTERS AND QUERIES. 



To the Editors of the 
GLASOOvr Mechanics* Magazine. 

Gentlemen, — In answer to Liber, 
who, in No. LXVI. p. 126, Vol. IIL 
wMies to know the best binding for books 
gotef to the East Indies, I beg to state 
that Russia binding is said to be the 
best. The smell of the leather is such, 
that no insects will go near it, as it kills 
them ; and they are thus prevented from 
doing the books any injury. I have 
norer been able to learn what it is gives 
tho ttrang smell to the Russia ; and I 
have la vain inquired at our English 
leather-dressers^ They have never yet 



been able to ascertain the process for 

giving the smeU, and consequently it has 

never yet been manufactured in Britain. 

I am, yours, &c. 

D. H. 
Glaieow, ISth ApriU 182Si 

Gentlemen, — If you or any of your 
numerous Correspondents can inform 
me of the best method of making shamoy 
leather adhere to silver, brass, &c ; to 
be used as keys to bugles, flutes, &c., 
they will much oblige 

Your obedient servant, 

M. B. 
Glasgow, 19th April, 1825. 



USEFUL RECEIPTS. 



Stow to keep Muslins of a good eolottr, 
—•Never wash muslins, or any kind of 
white cotton goods, with linen ; for the 
latter deposits or discharges a gum and 
ooikiariBg matter every time it is vrashed, 
which discolours and dyes the cotton. 
Wash them by themselves. 



To make Teast for Bread, — Boil one 
qiiartca* of a pound of good flour, one 
quarter of a pound of brown sugar, and 
a little salt, in two gallons of water for 
mnhonr; whenmilk warm, bottle i^ and 



cork it dose. It will be fit for use in 
24 hours. One pint of it will make 18 
pounds of bread. 



Another Receipt — To a pound of 
mashed potatoes, (mealy ones are best,) 
add two ounces of brown sugar, and two 
spoonfuls oi common yeast. The pota- 
toes to be passed through a cullender, and 
mixed with warm water to a proper 
consistence. A pound of potatoes will 
make a quart of yea&t. ILce^ V\i tba^cc- 
ately warm whVi^ \t i«nsv«BLVi» 
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ON PATENTS. 



The want of i>ccuiiiary means for car- 
rying inventions into practice, has long 
been felt by humble talent ; and many 
proposals have been made as to the best 
mode by whicli assistance could be ren- 
dered to those who may require it. The 
Associiition, of which the following is 
the Prospectus, we think must be of 
great use to the public in general, as 
well as to those who may liave made 
improvements, but are unable to bring 
them into practical use by want of 
money. We trust the plan will prove 
successful. 

BRITISH AND FOREIGN PA- 
TEXT ASSOCIATION. 

Capital .CjOfVXX). iit lO.OOO Sh.iros of .£50. 
UANKKR.S. 

Messrs. Duummonds. 

This Association i.s formed for the de- 
sirable purpose of combining British 
and Foreign talent, and of concentrating 
into one focus — tfie JJrUlsfi Capital, the 
combined Inventions and Improvements 
of " a// Nations,*' in the Arts, Sciences, 
Manufactures, Commerce, Navigation, 
&c. &c. 

The primary object of this Association 
will be, to encourage and re^vard native 
talent — to animate and expand the pow- 
ers of liuman intellect, as well by pe- 
cuniary aid as other means, and from 
which it is fairly presumed, a vast and 
permanent benefit will ensue to the Bri- 
tish empire; the power and wealth of 
this country will be increased, and the 
dignity and welfare of society advanced ; 
a new field will be opened to the most 
humble Mechanic, who may hitherto 
have deplored with anguish th(fAvant of 
means to reap the benefit of his inven- 
tion; and the genius of elevated rank 
will find its interest best consulted by 
resorting to this Association; and it 



may appear incumbent on all claises to 
encourage an undertaking^, tending to 
the perfectioning of human genius, tod 
the promotion of science and industry. 
By the means of this National Assods- 
tion, both the public and the inventon 
will reap the important benefit of Fih 
tents now lying dormant in this and 
other countries, the projectors in nunur- 
ous instances not having sufficient ospi- 
tol or connection to bring their invea- 
tions into effective use, as well as from 
other causes. 

A fair and honourable remuneration 
will ensue to the subsoribersy from the 
purchase and re-saie of Patent* f and to 
calculate the profits upon a oomparisoa 
of sums at which numerous patoit 
rights have of late been sold and resold, 
would certainly appear to place them in 
an incredible point of view. At the 
same time that the public and the sham- 
holders will be great gainers, this Asso- 
ciation cannot in any wise interfere withi 
or affect private trade, but a fresh im^ 
petus will be given to the advancement 
of all useful inventions. 

It is intended to establish a direct 
correspondence with all the principsl 
towns and cities of Great Britain, the 
Continent, and America, and to affofd 
pecuniary means (on proper investiga- 
tion) for the inventors to proceed to 
England for the completion of thdr 
views ; the remuneration to indlTidoab 
will be liberal, and the sums thus rosl- 
ised will be again diffused throoghovt 
this country ; and genius, hitherto bur* 
ied in obscurity and oblivion, wUl hste 
no more to lament the loss of many 
years of useless toil, labour, and ezpenie. 

The calls of this Association, after 
payment of the first deposit, of j£ I per 
Share, it is anticipated will be of smsU 
amount, of which six weeks* notice wSl 
be given. 
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1^^ Wc arc happy to understand that Mark Kiud has followed the advice we gave him 
in a recent Number, and has commenced exhibiting his ingenious piece of worknumalup 
to the Public. Surely what we have said in our previous Numbers on this subjecti u 
enough to <lraw him visitorH sufiicient at lca.<it to recompense him for some share of the in^ 
mcnse labour \w lias been at. " Gekics," at all times, ought to be fostered ; but when 
" !!♦ OBSCURITY," too mucli canuot Ikj done by those who liave it in their power to assist it 



NOTICES TO CORRESPONDENTS. 

A. R. and L. M*L. have t)ccn received. L. M*L. is very witty, as usual, in his first communio- 

tion ; but hifl wit )ui« got the I>cttcr of his observation. If he will read the conditions under which 

the uonii)Ctition must \\o made, he will find an answer to his question. Wc bog to hear oftener trovci hinL 

The information wanted by {}. K D. can only be supv^licd by versonal application. Wc have *' reason* 

Able causa " to give in reply to his complaint, wh\cV\ may y v:\Vwi CutV.YvcotQ[vci^ 



Pahliabed every Saturday, by W. H. "MI»Yb»^, \5>5, Trompte, Q^uq^Nv. 
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A Committee of Civil Engineers and PradiecU Meckamcs. 
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f To know 
That which before us lyes in daily Uf^, 
I« the prime wiidom.** 
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Saturdayy 1th May, 1825. 
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ROBERTS* NEW INVENTED HOOD AND MOUTH-PIECE, &c 
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ROBERTS' NEW INVENTED HOOD fe MOUTH PIECE. 



Im No. LXII. page 64 of the pre- 
Bent volume, we gave a short notice 
from the Bolton Express, of an 
nppBratns which had been infentpd 
by a person of the name of RobertH, 
iheo IB Bolton, the object nf which 
vnm the safety of lite aorl property in 
ciaea of Are. Ilia penoh has dnee 
gone to London, very strongly rc- 
t'ommendeil by a, number of gentle- 
men of rank anil resptctability in the 
imniediaie nei|(faboarhood where he 
made tlie firat experiment of his 
invention ; and also from Insurance 
Companies, one of which, (the Man. 
thester,) faas liberally rewarded him 
with a purao of fifty guioeaii. The 
apparatuB consiBts of a hood and 
moulh-piece, with s pipe reaching 
nearly to the ground, (fi;^. 6,) and 
having at itc extremity a wet aponge, 
through which the air, which is cd- 
ways purer towards the ground in 
utacea which are on fire than ia a 
higher re^an, is drawn; a decom- 
podtion of the air takes place in 
the aponge, and the sir which is 
taken in becomes comparatively 
pure, enabling the operator, to re- 
main in a foul atmosphere twenty 
times longer than a person withont 
the apparatus. It is said that Ito- 
bertt wan once more than ttvelve 
minutes in an atmosphere from 
burning sulphur, wet hay, shavings, 
&c. at a heat of 200" Fahrenheit, 
whereas, without the hood, a man 
could DOC have survived twelve se- 
conds. 

We extract from the London Me- 
clianics' Register, the following ac- 
count of two experiments made fay 
the inventor with the apparatus, in 
ihearea of the buildings of the Lon- 
don Mechanics' Institution. 

Pirst Experiment, 
Among the Hpectators assembled 



Arthur Aikin, Esq. secretary to 
the Society of Arts ; W. H. Pepys, 
Ei<(]. F.R.S. lale honorary secretlry 
to th« London Institution; Mr. 
C(M)pBl-, whose able lectures on 
Cliemi«try have afFonleil snoh 'gw> 
eral satintwtion ; Mr. J. T. BWIT, 
also an imminent chnnidt ; mi. 
Tatura, leflurer on Electricity, he; 
Itobei-t M'William, Esq., Mr. Hn- 
liert. of the Sun Fire Office; Mr. 
Hodgakin ; and several other gentk' 
men of disliuguished scientific at- 
tain men Is. 

A temporary room, 16 feet, 
square, hadng been convtmctcd, 
under the direction of the BnildlOg' 
Committee of the Institution, ft^itfj 
was lighted in the centre of it mini 
one o'clock ; and in order' M fiH 
the apartment tvith dense tAA ng^- 
ions smoke, a quantity of wet Inif 
and shavings were placed on tliiS 
iire, to which were added about 
two pounds of sulphur, anAn shovel 
full o£ resinous cemeut. Tbq nr 
pour arising from these combu^3)lt, 
substances were so insuffeivble nci- 
some, that thespectatoraKha«to(4. 
near the building were obtig^ tit 
rcmovo to some distance, to tcrvS, 
the small portion which esfiM^ 
through the crevices. HobuM 
having put on his hood and moodi-i 
piece, the construction of whic* fit 
liave already described, cQlei«ddio 
room at exactly 2S minutes put 
one o'clock, at which time the tem- 
perature of the exterior atmoqiheTe 
was 48 *, and within the c^Munbec. 
G9P. The proximity of the tber- 
mometer to the huildiog, caused !l 
to rise to bZ^ as the cxpeiinunf 
proceeded. 

Roberta was furnished wild 1 
botlles filled with mercury, whnA 
were to be emptied a^ diffaicnt 
periods, and the vapoui' which tsp>. 
plied the place of the mercqrf pre- 
served for subsequent exBt«iiMUOiu 
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CDg the time tlie operator was 
ned ia the apartment, he ap- 
f»eare<l to saffer no inconvenience, 
except from the he^t, which became 
Ksion and more inteii!<e, till the 
V^lierinonieter plHCcil against the in- 
^iile of the window reached llS". 
Ue employed himself in supplyin^^ 
tile Are with additioDal fuel, and un 
I occawoDal AaslieB fur a few mo- 
■ broke throuj^ the deOMe 
which inveloped him, we 
) Me Rohertu walking about 
pr ^artment, mid sometimes aa- 
' mg a hilder to tho top of the 
, where the atmosphere wan 
After llie Ibihc of 
, a candle whii'h stood 
'indou' went out, and 
k Boon a^rward!* melted by the 
reuing heat. The door being 
openetl now- and then for the 
purpose of supplying more com- 
bosiibles, Mr. Bluett, keeper of the 
iflpantus, and one or two of the 
workmen employed on the pre- 
nStet, entered the chamlwr on 
tlfeir hkada and knees, but after 
training in it only a few momenls, 
vere driven out, apparently half 
■ufiMMed by the fumes of the 
llWIliiig raaterialei though the at- 
mcN^iflerc near the floor of the room 
Vn, comparatively, but lightly 
diarged with the noiiunB vapours. 
One of the nien who hud attempted 
Id breathe the pestiferous atmos- 
idiere, on emei^ng from its in- 
lueiiee, expressively and elegantly 
observed, " Its yuod lack for them 
ocean utawiit." 

At four miimtes [rast two, £toh- 
oris left the apartment at the re- 
quest of his friends, having remained 
ki it exactly 30 minutes. Upon 
lemoving the hood, he appeared in 
a strung perspiration, but was by 
it> means eihati>il«d. H\a pulse, 
which was at about 170, in a short 
titbb recovered \xa serenity: and 
ijter paftaking of suitable refresh- 
loeat, \ie felt no uDpleasani effects 



from die ordesl he had passed 
through. He is 33 years of age, 
has been a miner from Ins earhest 
youth ; and we tmdersland, was 
once Btrnck by the damp in a mine 
which he assisted in opening, about 
300 yards below the surface of Jie 
earth, when be was 18 years old. 
He enjoys good health, and appears 
to possess a strong constitution. 

The saccesH of the experiment 
gave very general sati»laction to the 
company, and several gentlemen 
who had espreased doubia of the 
utility of the apparatuD and the 
ptactiL'sbility of its application, were 
completely cured of their scepticism, 
and convinced of the importance of 
the invention. 

Of the three bottles which Rob- 
erts had emptied of mercury in the 
closed chamber, io order tliat their 
gaseons contents might be removed 
for examination, one was opened 
by Mr. Barry, who afterwards com- 
municated to Dr. Birkbeck the re- 
sult of Iris analyns as follow : — 

The phial was very damp in- 
ternally, and contained a few drops 
of water. Wlien opened under 
mercury at 53 deg. a quantity 
equal to one-fifteenth of tlie whole 
entered the phial. A portion of 
the gas being admitted into contact 
with lime-wat<>r, gave only the 
Klightest trace of carbonic add; 
uther portions treated with nitrous 
gas indicated tlie presence of fully 
19 per cent, oxyrfen. Hence barely 
two per cent, of the oiygeii had 
disappeared. 

The following valuable repoit 
was also transmitted to Dr. Birk- 
beck by Mr. Pepys, after his ex- 
amination of the contents of an- 
other I>on1e. 

'■ Msrdi 25, 1823. 
" A bottle was 61led w 
pheric air, which had been ex- 
posed to a tt'luperature of 118 ^ep 
and also to the coi»tiu«.\wv 
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couuilerable quantity oF deal aliav- 
ingH and otber combustible sub- 
slanceB, in the room where Jiihn 
Roberts teas inclosed with his new 
BfiSety hood. The volnme of the 
bottle, with ita stopper-in, was 315. 
U[ion opening it under qnickailrer, 
a volume equal to 33 entered. The 
barometer at that time was 29.83, 
thermomeler 56. 

" One hundred parts of this air 
was exposed to lime-water, in 
which it occasioned no precipitate, 
neither was there any absorption of 
tlie volume of mr. 

" No carbonic acid. 

" It was ti-catad with the sulphate 
of iron, charged with nitrous gas, 
and also with the green sulphate of 
iron, by which it was reduced to 
SO parts. 

" Oxygen therefore 20. 

" The 80 ports were exauiiTied 
as to inflainninble air or h/drogen, 
but not any was detected : therefore 
they must be considered as azote. 

" Therefore the change on at- 



" P. S. The alow combustion of 
phosphorus gare me also 80 per 
cent, of azole in ibe same air on the 
20th March." 



From conversation subsequently 
held with Itoberts, it appears that 
the three bottles, oFthe examination 
of two of which the report lias been 
giTcn, were filled with air in three 
different parts of the room; one 
near the door; another on a level 
with his mouth ; and the third at 
the top of the room, where the 
temperature was nearly equal to 
that of boiling water. Hence it is 
probable, ttiat the two bottles ex- 
amined contained air from the 
loner strata, anil that analysed by 



Mr. Pepys from the atmosphere 
nearest to the floor. Had this 
information been imparted iniiae- 
diately after the experiment, and the 
bott(ea maikedby Roberts, to point 
out the places where they were 
filled, the examination would have 
been more sntisfactory. 

Second Ejperiment. 
Several gentlemen who were 
unable to witness the former ex- 
periment, having intimated a wiah 
for its repetition, Saturday, April 2(1, 
was appointed for -that purpose,' 
upon which occasion a number 0^ 
scientific individuals attended in 
the unfinished lecture room of tbe 
Institution, among whom we ob- 
served the learned President, nitfa 
his Hon, Wm. Lloyd Birkbeck, Esq. 
and bis brother, W. Birkbeck, Esq. 
Mr. O^, who recently delivered 
an able course of lectures on Geo- 
logy to the Members of the Inautu- 
tion; Major Genera! Ogg; Pro- 
fessor Van Breda, of Ghent; Sir 
Peter Laurie; Mr, Pettigrew, sur- 
geon to His Royal Hi^nesa tfie 
Duke of Sussex; David Pollock, 
Esq. barrister, &c. &c. 

The fire having been previoaaly 
prepared, and an ample supply of 
combustihlcs placed in the tem- 
porary room used on the fohner 
occasion, Roberts put on his appar- 
atus, and entered the apartment at 
eiifht minutes after two o'clock, st 
wluch time the thermometer on 
the outside stood at 54". About 
tliree pounds of sulphur, iu addition 
to other combustibles, were con- 
sumed during the experiment, the 
sulphur being placed in an iron 
pan, to prevent it from escaping 
combuatinu by tailing to the floor 
of the apartraenL Tlie density of 
the cloud of noxious smoke, and 
the heat of the room increased as 
before, till the temperature indi- 
cated by the thermometers fixed in 
different places was as follows ; — 
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At the ceiling, 158 
In the centre, 101 
Near the floor, 68 



^B The heat of tbe apartment was 
■ 'Mt quite 80 intense aa on the 
~ fiinner occaeion, but the vapour 
appealed lo be more ihsnfferably 
noifiome. One of the workmen 
entered the room upon his hands 
snd knee« during the experiment, 
but on attempting to raise b\e head 
higher than about a foot from the 
piund, the HuffocBtirg sensation 
compelled him to quit tbe clmmber 
with precipitation, after remaining 
there only two or tliree minutes. 
Roberta in the mean time traversed 
the room in an erect posture, sup- 
plied the fire with additional com- 
buBlibles, and occasionally ascended 
llie ladder, without feeling any in- 
convenience, except from tbe beat; 
and after having' been enveloped in 
I be Stygian atmosphere exactly 
ihirty-niue minutes, and affording 
lo every specUtor a. satisfactory 
demonstration of tbe efficacy of his 
invention, he quitted tlie apartment 
at thirteen minutes before tliree 
o'clock, and disencumbered himself 
of his apparatus in one of the lower 
rooms of the Institution. Mr. Pet- 
ticKW here examined bis pulse, 
much waa at 160, but suhsided to 
114 in about twenty minutes, and 
•OOB aftem'ards resumed ith or<li. 
mry motion. 

Roberts had been supplied with 
aeveial bottles filled with me.uury, 
in order that he might empty them 
in tbe room at stated periods, and 
preserve their gaseouH conteiitH for 
subsequent chemical ena mi nation. 
Thrte of these bottles were accord- 
iagty examined by Mr. Pejiys, and 
it is a remarkable circumstance 
(bat they all appettred to he full of 
atmoBllheric air ; as no mercury 
rose into them when opened be- 



neath that metal, which, from the 
expanded stale of the atmosphere 
of the apartment, most have beeu 
the case, if the bottles had been 
perfectly stopped. Tbe air taken 
from the middle of the room, bb to 
elevation, appeared to contain the 
largest quantity of carbonic acid, 
and the smaUest quantity of oi^j^en; 
tbe following being the result of 
Mr. Pepys' very accurate snalysis 
of that portion : — 



In the course of the present 
week, Roberts has exhibited his 
appnratUB to the Lords of the Ad- 
miralty, to whom he was introduced 
by John Barrow, Esq. the Secretary, 
in consequence of b letter kindly 
written to that Gentleman by Dr. 
Birkbeck. Their Lordshipfi, we 
understand, were greatly surprised 
at the simplicity of its construction, 
and much interested by tbe un- 
udonied description of its operation 
^ven by the inventor. Sir Samuel 
Hood, as well as other gentlemen, 
expressed a very favourable opinion 

Tlie first experiment iu South- 
ampton -build ingH has been noticed 
in terms ofeon^iderabte approbation 
in the Journal des Dd>ats ; and as 
we feel a strong conviction of the 
great utility of the apparatus, we 
sincerely hope that the introduction 
of the anaseuming inventor to the 
London Mechanics' Institution, 
will be I lie means of procuring 
efficient patrbiiage to his invention, 
and ultimately secure for him that 
remuneration to which his native 
talents, unassisted by the advan- 
tages of eilucBtion, have justly en- 
titled him. 
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PATENT FOR AN IMPaoVEIJ ItAlL-WAr. 

To William Jambs, of Thaives wooden sUlea or WcnmB) an as M^ 

Jtm, in the CUif of Lonefon, loave die interna! part boUow- — 

£and Agent and Engineer, for This contriTunee of rendeYiDJr ibc 

hit Inv^lion of certain Improve' rails hollow, may be ailajited tn any 

mente in the Construction of exU'rnol form of rail, and will fe 

Rail and Tram Roads or Wayx, found to save a rery^ great poi-tioii 



which Raih or Roods are ap- 
plicaUte to other useful purposes. 

[Snlcd, setli Fcbnury, 1824.] 

There improvements in the con- 
structioD of rail-roads, or tram-ways, 
conmsC, Grst, io making the rails 
hollow, of whatever form circum- 
Htaaces may render most eligihle, 
the object of which ie to reduce the 
quantity of the metal in the rail, 
and at the same time to retain the 
requiicd strength ; secondly, in a 
method of producing a rail with a 
douhle road-way, to be firmly fixed 
aa the centre of two lines of rail- 
way, by wliiuh contrivsace a Having 
ot one rail in four will be effected ; 
thirdly, in afibriling the means of 
conducting water, gae, or other 
fluid, from place to place, through 
the hollow tuhe of the nul ; fourlu- 
ly, in employing the hollow rsil as 
a trunk to receive ropea, chains, or 
Toils passing from a standing en- 
gine, or other actuating machine, 
for the purpose of protecting theue 
lopes or chains firom external in- 
jury; and fifthly, in attaching to 
such rails or tram -ways, certain 
rods, wheels, and endless chains, tor 
the purpose gf drawing or propell- 
ing carriages along the said rail- 
way, which rods and wheels arc to 
be actuated by toeaus of a station- 
org steam engine or utiier station- 
ary power. 

Tne hollow I'ails are either to be 
qaet in a mould, with a suitable 
core within, as <:a8tiugB are usually 
done, or welded, rolled, or other- 
wise formed, to the desired exter- 
nal shape, leaving 



of the expense of metal, ntid yet' 
retain the same degree of slrengtlr 
as if solid. 

The construction of a doiAle IIm 
of road with three rails only, is to 
be effected by making the middle 
rail of Huflicient breadth to al\otr 
two carriages to pass each stfter. ' 
I^g. 1 is a section of two lines of 
road constructed of three holttnr 
roils, that in the middle being broiuf 
enough to permit the two carriagM 
to pass freely. ' This contrivaAce 
may be extended to a treble Kne of 
road, to be farmcd-of fourr^la in- 
stead of six, and so on, by whicfa 
means a great saving of expeim 
will accrue both in the cost oT tfte 
mil and the labour of laying doim 
the liuos. TTie advantages of tb« 
broad mil for reduciug the number 
of lines, may be effected without 
adopting the hollow rail ; these cen- 
tral lines may be constracted by 
joining together pieces of atone, 
whi<Ji should be coated with pkte 
tj'on or planks of timber. 

The employment of such hoUav 
rails for the jtassage of waterj gtis, 
or other fluid, from one placfl to 
another, may be advaiiCageouBly ra- 
surteil to, where such objects are 
desirable, without the expense tft 
additional pipes or tubes ; and these 
hollow roils may also be used wltlr 
great advantage as trunks for con- 
ducting chains, rods, or ropes, pass- 
ing from standing engines, or other 
macliines employed for the purposB ' 
of drawing or propelling carriwei 
aloDg the tram-way, which cbaina, 
rods, or ropes would by tliat 



or tliey ntay be mode partly of be protected from the weather and 
metal tubes c^nnecleii to stone ur other exlernal injuries. 
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Tke A(A heati of t 

, ects tl>e Attatiiinwnt of lurls, 

'WMT'heala, gn,r, sml Mitllesa chaJtKi, la 
^nucfa rails or irMn-wnys, for die 
p«rp<MQ of ilrawing ur propelling 
•K^nriBgcs thereon, by Hie *^<i)('.y ol' 



One nolle of ollMtinfi this pnt^ 
poM N ahowti at Hg. 2, wliiuh 13 b 
plao of a double lino of raiUroad, 
«nd fig. 3 an elevation uf (he same. 
Alvog ({le ceniral tine a, a, which 
IB a double rail, a ntiiea uf roiU ex- 
Icad : their ejHremities bfAng roti- 
Meeled togellier by eaupling Uixen, 
■hrtclma, or other nieaiiH, ho as to 
enabls tin: wholo IIdr of ru<l» to 
tURt as DDo aiilu, by the actuating' 
IMHBT of « Steam enjnne, or othtr 
; Agent, situated at tjie ex- 
v in any convenient part of 
Hi* niMh TbiB poner may be ap- 
pheJ immediately to the i-udii, ur to 
tha Molhad wjicel 6, under (be nit- 
Ksjr, wkiGh ivheel beiag made to 
■vrolra horizontally, and tailing 
;...« .»..tl»« „n_...,„ ,,,. pinions upon 



into endless screws u 



ethen 

Beloiff the rods the tumhed 
vdMSl i is placed, nhich revolving 



s, ftMd upon the lod. Sappuiiing 



fenr neaiw of a lateral shaft and 
pMiion d, the revuliitioii of iIm 
wheel b tvould cause the ruibt a, a, 
a, to turn, and utiier wheels siniilar 
la ^ being sitaated at certain dis- 
iano«8 apart nndei' the rail-wuy, 
wenld ftlao be Biade to revolve in a 
liovlKontal direction, by tueans of 
itm wv«ra1 pinions upon the central 
rads. 

On tlie same axle, and under the 
tsotfied wheel b, le the large drum 
wheel e, which revolves with it ; 
round this, and other similar drum 
nlieelB situate on the axles of the 
toothed wheela, at certain distances 
apurt, the endless chains///;,/; 
are dislonded, and by the revulu- 



tioH of the drums the'e uatllnta 
ebains are uarried round, Bupportud 
upon aati -friction rollen. 

The intdlees chains bein^ thua 
■ciuatedt the cartiagra upon thens 
roads ara drawn forward by laeann 
of jointed muh^,^, extending frniu 
the sides of the carriages, whioli 
arms have claws Sil their lower ex- 
tremiliee that drop into and lake 
hold of the links of the chains, aad 
thus, by the progress of the chains 
actuated as above desrribed, the 
caniages are drawn or propeHetl 
along the mil-road ; and in onler to 



the drums, the arms p, g, are sat so 
Air apart, that when the furemoat 
arm fnlls out of action in passing 
the drum, the hinder arm baa still 
held of the chain, which continues 
to drive the carriage forward until 
the foremtiet arm has come into ac- 
tion with the next endless chun. 
Thus a sncceision of loaded car- 
riages may be advancGtl bIuiI|{ ana 
line of the roail, and others returned 
on the opposite line by the agency of 
the endless chains, drums, tootlied 
wheel, and lin.-< of rod^ actuated by 
a steam engine, or other moving 
power, situate at the eiiremity of 
the line of tail-road, or at any con- 
venient phices upon the line. 

Another mode of impelling car- 
riagen upon a similar double line <if 
raiU, is proposed by the patentee, 
varying in a slight (liegree from the 
foregoing. Fig. 4 is a plan of such 
a line, and %. 5 is a side view or 
elevation of the same; a, u, is a 
Herien of rods passing under the 
central rail, connected together by 
coupling boxes an above described. 
At suitable distances apart on these 
rails are bevelled pinioits, taking 
into other bevel pinions at the itiner 
of the cruNS nhafts b, b, 
• outer extremities of 
shafts are rotatory cross 
On the outer side of 



^k 
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each tram carriage, a aort of ladder 

d, d, IB affixed, by arma extending 
firoin the axle trees, aod tliqs by 
the rotHtioD of the central rods a, 
the cross shafts b, with tlieir arma 

e, are made to turn ; anil these croas 
arms c, taking into the ladders, and 
preasmgag^nfit the rollers, of which 
the ladders are formed, by their ro- 
tation drive the cairi^e forward 
upon the rail-way. 

Economy in the construction of 
rail'roads, has been the primary ob- 
ject of tiie patentee in these im- 
provementa; and Irom the immense 
ci^ital proposed to be embarked in 
several projected lines, which the 
increaaed price of iron perhaps in- 
diapeasably calls for, any invention 
which will materially diminish the 
weight of the rail, will, he consid- 
ers, be of public benefit; that is, in 
case the rail-road system really pos- 
sesses the advantagea so confidently 
ascribed to it. 

The first improvement proposed, 
viz. that of making the rails /wl- 
loio, (independent of the additional 
strength said hereby tn be acquir- 
ed,) by the same v/aighi of metal, 
will gice a greater bulk, and con- 
sequently create a more solid base 
in the laying of the rail : a circum- 
stance of some moment where tlie 
speedy passage of carriages is re- 
quired. 

The second suggestion, that of 
producing a doable road on three 
lines, by an increased width of the 
centre line, (and fnrminir a treble 
road-way by four linea, and so on,) 
is designed to be employed both as 
a double and a single road-way ; 
that is, beside being adapted to or- 
diuary tram waggons, it ia also cbI' 
culated for carriages of double 
width, loaded with cotton, (vool, 
hops, hay, and articles for whicli 
the narrow single linea are hut ill 
Hilapted. 

The tliini improvement, that of 
furoiahing the meana of conducting 



water, gas, and other floids, along 
a rul-road, throngh the rail itself, 
is intended to be employed when 
tube rails are laid hy the sides of 
turnpike roade, for the purpose of 
conducting gas to light the sud 
road in winter, and water to allay 
the dnat in summer. By suck a 
rail it is also contemplated to supply 
salt water for the Bathing Com* 
panies, from the coast, as well as 
of freah water for every purpose, 
from a distance, to those places 
where it might be wanted. And 
as the mode of propelling carriages 
on I'ail-ways, herein proposed, will 
enable them to be drawn up a con- 
aiderahle elevation, it is also in the 
view of the patentee to conduct 
water, by means of tbeae tubes, 
from springs on the high land for 
ibe purpose of turning ovec-abot 
vneels upon his line of road, 






wheels al 



ethe 



rotatory power for actoattng the 
shafts that propel the carriages aa 
above described. 

On the subject of the fourth and 
fifth improvements, which relate to 
the employment of a new mode or 
principle of propelling carciagee 
along I'ail-roads, by fixed eng^es — 
it is Bu^ested that, aa doubta enst 
upon the propriety and advanlags 
of employing locomotive higb pres- 
sure steam engines, it may be pr»- ' 
dent before subscribers entaiigle 
themselves with Parliamentary en- 
actments, to consider whether these 
improvements may not have thrown 
some new light upon the subjec;. 
Two modes of applying the rsvtdv* 
ing rod as an actuating insinuaeitt 
for locomotion on rail-roads an 
pointed out, and other modifica- 
tions would readily suggest them- 
selves, if any of them should Im 
found to succeed. The adrocatea 
for the rail-road system will silanoa 
the main arguments of its ailrer- 
saries, by the employment of the 
low pressure sicani cii^ne, and 
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even the toofer tohedy (where a suf- 
fident head of water can be obtaio- 
ed») as the actuating powers for 
turning these rods, to propel car- 
riages along the roads, and with 
rails of onlf half the weight re- 
quired for sustaining the ponderous 
locomotive engine. By this plan, 
with fixed engines, or water wheels, 
the road may be laid almost in 
straight lines, without much incon- 
venience from the inequalities of 



the surface. The great expense of 
tunnelling, cutting, and embanking, 
will be in a great measure avoided, 
and much valuable land preserved, 
besides which, the volumes of 
smoke constantly emitted, and 
noise of the locomotive engines as 
they pass, as well as the sad dis- 
figurement of the country, which 
of themselves, are rcgarde(l as great 
nuisances, will altogether be dis- 
pensed with. 



ON OVERSHOT WHEELS. 



To the Editors of the 
Glasgow Mechanics* Magazine. 

Gentlbm£N, — Before discuss- 
ing the principles of this machine, 
it will be proper to consider the 
foQowing circumstances : — 

If a weight, W, be raised by 
a given power, P, acting by the 
force of gravity, the greatest effect 
is produced when W = P [/^ 2 — 1 .) 

Again, if it be required to find 
the greatest load raised by a given 
weight through a given height, in a 
given time, it will be found that 
this condition is satisfied when the 
weight raised at each ascent is 
about 5-8ths of the given weight. 

But neither of these principles 
apply when a machine is put in 
motion by a constant and uniform 
supply of a moving power, such as 
ivater, which falls through a given 
height. 

Suppose that this supply of wa- 
ter is employed to raise loads by 
means of a bucket and rope passing 
over a fixed pulley. If the fall 
were 20 or 30 feet, and a bucket 
were used of such a size as would 
contain all the water supplied in 
one day» the load raised might be 
almost exactly equal to the weight 
of the water in the bucket; for the 
time of descent would, in this case, 
be a whole day, and the height only 
20 or 30 feet ; and, therefore, the 



velocity, and, consequently, the ac- 
celerating force, and difference be- 
tween the power and weight, would 
be very small. By an extension of 
this reasoning, it is evident that the 
weight raised might be as nearly 
equal to the weight of the water as 
might be required. 

In the overshot wheel, if the 
water were to enter at the highest 
buckets, the velocity would go on 
increasing to infinity, were it not 
for atmospheric resistance and fric- 
tion, if the water were always to 
enter the buckets with the same 
velocity as the wheel. But the 
water would require to fall from a 
greater and greater height, as the 
motion of the wheel increased, and 
if the height of the fall be given, 
this condition cannot be fnlfiUed. 
If the velocity of the wheel, there- 
fore, increase to exceed that of the 
water, it will meet with a resistance 
from the water proportional to the 
square of their relative velocity.^ — 
This resistance, therefore, increas- 
ing as the square of their relative 
velocity, and the momentum of the 
wheel increasing only as its velocity, 
supposing the weight of water on it 
to be always the same, its velocity 
would at last be reduced to a uniform 
motion. 

Let A B C G, (fig. 7,) be the 
double overshot wheel; the same 



ippiies to Ihis wheel iw inf- ihiuu^h ihu cimal in ooi: ! 
overshot wheel, tiro eansl l)eing la wiila M 
ilocity ot' the ivatcr i 



while the inTcetigatioTi will be 

pie : let D E be the lead or canel. rery 

Let q be the qunntity of water pasa- 

ta tli<- Iieighc A C of the (a\l 
le wheel. 



Let V = tile velocity tlu 
V — the velocity of 
*=: AC. 

a; =: A B, the height throi^ii which the wntei' must {vll )», 
the velocity, v, of the wheel, the water ciiton<;g llui liackela bI. 0> 
Tlien k-.x^Viv^, therefore, x =: ^ 

ivhich the poiDt B Qiuven Fioni B toC. 
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the lime in which the n'atei 
!*, the quantity of water it 
if f = 2, this quantity of ' 
water betweeo B and C m 

of the wheel m 



mores from B to C ; and hL'in:o, if ( wa 
the buckets between li anil C woiiltl' bo K A 
rater would be 3 ^, he; hence t)ie iftNghl v 
*A(V^ — 62:1 „„J if ff,=flw 
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wheel will become greater and greater, the less its velocity 1) 

It may, however, he supposed, 
that if the water were always to en- 
ter at tlie top of the wheel, that the 
resistance arisiDg from the buckeM 
paasii^ through the water, wheu 
their velocity is greater than that 
of the water, might occasion leas 
loss of power than arises from the 
buckets above, the point B being 
empty. But if the velocity of the 
water entering at the top of the 
wheel lie so small as to be neglec- 
ted, the resistance will he aa v'^, 
the square of the velocity of the 
wheel, which is proportional to 
the pressure of a column of water 
of a height due to the velocity v i 
but that height is just E F. Hence, 
if all die buckets contained water. 



i^iiist the wheel 
would just occaiiou the same bM 
of power [hut ttie want of water in 
the huckeCa above the point B 
causes, ivhen the water falls, bejitre 
entering the bui'kets, thruu^ the 
height E F, to acquire the veloeitj' 
of the wheel. 

It appeant, then, froid every 
point of vietv, that ll;e nmaller Im 
motion of the overshot wheel, ibe 
greater is its momentum, and lIlM 
when the velocity is very small, tbe 
mcimetituni of the weigitt raised k 
almost exactly equal to tj'*, Ae mo* 
montum the water would a<;qtrire 
in falling througli the hei^it of the 



Br-fell. 
It might be sboT 
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medium i>r till' uiidereljot wheel, but th(^ caiiclueitm above i» ti» -J 

when n Dixxiiiinin, does not ex- Name aa titat arrircil at bjr Borda. 

' ceed jY of that of (he water. I ^u,^ yourp, 8ic. 

I iWe ool eeen any investigatiuii A 8. 4 

I rfllie poM^r of the evorshot wheel, Doii,t, jm Ai-ni, i " 



BHUNTONS COMPENDIUM OF MECHANICS.' 
V/i have, already exprewei) our opiaion of this little volume, in noticing 
^ liw Gnc edition, ivhicb appeared in the beginning of last year; and if aoy 
tbing was BWanting to prove the correctness of our opinion, it h supplied 
b}' the fact, that in ho short a period a new edition bas been found neces- 
mrj. We a^in strongly recommend it to all our mechanical friends, aa 
trell calculated for operatire mechanics, both from the clesroesB with 
which the doctrines are elucidated, the accuracy of the rules which it 
iletiils, the variety as well as utility of the tables, and the cheapness of 
ib price. It in the work of a Glasgow Mechanic, and is intended for tb« 
Me of mechanics. No one can know so well what is iisefit) or necessary 
in luch a work, as one, himself daily in the same employment wiW 
those he (vrites for; because no one can know eo well the difScuItiea 
which is conMantly met with by mechanics in the course of their opera- 

Vfe mentioned formerly some defects in the work; and we are happy , 
to perceive that s portion of them at least have been removed : we wouk' ' 
bire rejoiced had they been altogether. As it is, however, the work ii 
niwE respectable, and does infinite credit to the industry and intelligence 
of Mr. Brunton. In order to show the manner in which the work is 
MecQted, we quote the method foi ascertaining tl>e Centre of Percussion, 
which is explained with much clearness and simplicity. 

Centhe of Pehcussion Tbo centre of Osoillation or Percusaioo, 

Mtbe point in a body revolvii^ round a fixed fcxh, no taken, that when 
i> is stopped by any force, the whole motion, and tendency to motion, ' 
of the revolving body, is stopped at the same time. 

It is also that point of a revolring body, which would strike any ob* 
■tMl« with the greatest effect ; and from tbiFi property, it has received tbA-'' 
usme of percussion. 

The centres of oscillation and percussion are generally treated sepa- 
rately ; but the two centres are in tlte same point, and therefore their 
fiopeitieB are the same. 

As in bodies at rest, the whole weight may be considered as collected 
in the centre of gravity; so in bodies in motion, the whole force may be 
considered as concentrated in the centre of percussion : therefore, the 
iveigbt of ifie rod moltiplied by ihc distance of the centre of gravify (ram 
die point of suspension, will he equal to the force of the rod divided by 
tile tKstance of the centre of percussion from the same point. For exam- 
ple; llie length of a rod being 20 feet, and the weight of a foot in length 

Kt Bonk for Uogina 
roi.. John Smn, Jim 
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equal to 100 oz. ; also, a weight or ball fixed at under end weighing 1000 

oz. ; at what point of tlie rod from the point of suspension will be the 

centre of percussion ? * 

The weight of the rod is 20 x 100 = 2000 oz., which multiplied bv 

half its lengtli 2000 X 10 = 20000, gives the momentum of the rod. 

The weight of the ball = 1000 oz. multiplied by the length of rod = 

1000 X 20, gives the momentum of the ball. Now, the weight of the rod 

2000 ^ 20' 
multiplied by the square of the length, and divided by 3 = —, ^ 

= 260666 = the force of the rod, and the weight of the ball multiplied 

by the square of the length of the rod, 1000 x 20^ = 400000, is the 

c f u u 11 *u P ♦!, * f 266666 + 400000 
force of the ball : tberefoi*e, the centre of percussion = J- 

^ 20000 + 20000 

666666 _ jg ggg ^^^^ 

40000 

For another example; suppose a rod 12 feet long, and 2 lbs. each foot 
in length, with 2 balls of 3 lb. each, one fixed 6 feet from the point of 
suspension, and the other at the end of the rod ; what is . the distanee 
between the points of suspension and percussion ? 

12 X 2x0= 144 momentum of rod. 
3x6 =18 momentum of Ist ball. 

3 X 12 =36 momentum of 2d ball. 

"198 

^^ ^ ^^ = 1152 force of rod. 
3 

3 X 36 = 108 force of 1st ball. 

3 X 144 = 432 force of 2d ball. 

1692 

1692 
therefore, the centre of percussion = = 8.545 feet from the point 

198 
of suspension. 

As the centre of percussion is the same with the centre of gravity in 
the non-application to practical purposes, the following is the easiest and 
simplest mode of finding it in any beam, bar, &c. 

Suspend the body very freely by a fixed point, and make it vibrate in 
small arcs, counting the number of vibrations it makes in any time, as t 
minute, and let the number of vibrations made in a minute be caUed n; 
then shall the distance of the centre of oscillation from the point of aus- 

. pension be = inches. For the length of the pendulum vibnting 

seconds, or 60 times in a minute, being 39^ inches ; and the lengths of 
the pendulums being reciprocally as the square of the number of vibratioiH 

made in the same time : therefore, «* : 60* : : 39A : ^ ^ = 



* a=: 30 feet long. 



6 = 100 ox. weight of a foot iu length. V s. 12 JL =r centre of perciuMi. 

c = lOpO do. fixed at end. )\ ahXa + n v 
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, being the length of the pendulum which vibrates n times in a 



minute, or the distance of the centre of oscillation below the axis of 
motion. 

There are many situations in which bodies are placed, that prevent the 
application of the above rule ; and for this reason the following data are 
given, which will be found useful when the bodies and the forms here 
given correspond. 

1. If the body is a heavy straight line of uniform density, and is sus- 
pended by one extrernity, the distance of its centre of percussion is 
2-3d8 of its length. 

2. In a slender rod of a cylindrical or prismatic shape, whose breadth 
is very small compared with its length, has the distance of its centre of 
percussion nearly 2-3d8 of its length from the axis of suspension. 

If these rods were formed so that all the points of their transverse sec- 
tions were equidistant from the axis of suspension, the distance of the 
centre of percussion would be exactly 2-3ds of their length. 

3. In an Isosceles Triangle, suspended by its apex, and vibrating in a 
plane perpendicular to itself, the distance of the centre of percussion is 
3-4th8 of its altitude. A line or rod, whose density varies as the distance 
from its extremity, or the point of suspension ; also, aji^ wheel, or wheels 
in general^ is in precisely the same predicament as the Isosceles Triangle ; 
t. €• the centre of percussion is distant from the centre of suspension 
3-4ths of its length. 

4. In a very slender cone or pyramid, vibrating about its apex, the 
distance of its centre of percussion is nearly 4-5ths of its length. 

(See Edinburgh Encyclopedia ; Article, Centre of Percussion.) 



ON BELLS RINGING APPARENTLY WITHOUT A CAUSE. 



Gentlemen, — It would oblige 
me if any of your ingenious corre- 

r dents could solve the cause of 
following remarkable occur- 
rence, that happened in my house 
within these three months back, 
and which has caused considerable 
inquiry and speculation in the 
ne^hbourhood. 

I possess a house of four apart- 
ments in the second flat of a sub- 
stantial tenement in Glasgow. — 
About three months ago, I had 
occasion to go from home for a day 
or two, and on my return found my 
family a good deal alarmed at hear- 
ing, the previous evening, the' din- 
ing-room bell ring with considerable 
fury vrithout any person being near 



k 



I laughed at hearing the story, 
and paid little or no attention to it, 
when, the following afternoon, the 
same beU commenced ringing in 
my hearing, and appeared to be 
fully as loud as when the ropes 
were violently pulled. I still paid 
little or no heed to it, but allowed 
the bell to ring oh, which varied at 
intei*vals of one and two hours, and 
the ringing continuing about the 
same length of time as when pulled 
by the ropes. The next afternoon 
the same ringing took place in the 
hearing of us all and two strangers, 
with this difference, that the par- 
lour bell also occasionally rung. I 
may mention that these two bel]p 
are unconnected with each other. 
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and hang on separate sideH 6r the 
kitchen ; tlie dining-room liel) being 
immediately above tbe fire-ptw^, 
about half a foot from the roof, and 
the parlour beil at tJie window, and 
no Wi from the outer door. The 
bella continue«l ringing about six 
afternoons at intervals of one and 
tn-o hoava, when, one day silting 
ilotrn to dinner and a stranger 
with us, the servant girl being 
tben in the room waiting the table, 
the hell-rojie nest the window was 
observed by us all to start with the 
brass handle suddenly about n yard 
from its original position, as if sud- 
denly alfeirted by some shock; the 
bell did not then ring, nor ivaa the 
other rope tite least affected; the 
ringing of the bells, however. Carried 
en as usual in the afternoon, and as 
violent as ever, wlien the sound be- 
came so troublesome and disagree- 
able, that towels were |mt I'ound 
the bells to preveut us hearing 
them; the wires were frequeiltly 
in this stAte heard to make a con- 
vulsive motion. I sent for a belt- 
hanger in the morning, who mi- 
nutely examined them, and pro- 
nounced them complete aud in 
good order; however, I caused the 
wires to be a litde nghtened, and 
the towels taken o^ hut in ihu 
afternoon, the same ringing carried 
on as violently and aa loud as ever. 
The bell-hanger was ag«u sent for 
next moruiug, and the bells taken 
down and every thing altered and 
made exceedingly stilf, and a new 
^tii^ put round the dinii^-room 
bell, it being always the most noisy, 
and removed farther from the rout ; 
but towards the afternoon the ring- 
ing was wQi'se than at any previous 
time, when, getting out Of humour, 
I went to the kitchen and cut tlie 
wires of both bells with a knife, 
about a foot from the spring ; con- 
sequently, the wires felt away a 
coasiderahle distance from their 
line along the wall. I considered 



every thing as now to remain ^i/iek, 
and the outer door shut fol- tile 
evening, when, t&igular to ralMcs 
the dining-room bell in lhi> stMO, 
in the mlid wall, without faft^ng 
any eonnectjon whatever trilfc ifoe 
wire, rung most fiirioOsly, sAd 
when I went to the kitn-lien I ob- 
served the little rcmnaot of wire 
attached to the bell in motion) like 
the pendulum of a clock. I noiT 
considered it time to get these 
troublesome gentry taken down 
altogether. 1 therefore took iha 
bells down myself, aud to ease tlifc 
mind of the servant girl, who did 
not sleep in the kitchen for nei^ 
three weeks, ihey were ttaoislied to 
the cellars below ground, to Aug 
and amuse tbemselves there. After 
remaining in the cellars ab6t6 iXx 
weeks, the bell-hanger was liglliii 
sent for, and the bells again pdft (Ut 
as formerly : lliey have onljr ntaK 
twice abvut A month ago, bne 
evening about 7 o'clock, contin^ng 
ever since perfec^y quiet. 

1 liave mentioned the above par- 
ticulars to every person I cotdd 
think capable of giving me any 
cause for the ringing, and I hare 
been told it is electricity, by Atbera 
galvanic atlraclion, and lastly, 
magnetism. I regret the Wh 
lay so long in the cellars, but oDlk, 
of my family lying dtrngtSMttA 
ill at the time, put it oal Of dif 
head getting the hells put Up ae^b 
till health was resture'd. If it it 
actually electricity, galvanism, Ott 
magnetism, how is it that tbd W^- 
rope in the dining-room, made sol^V 
of worsted and cord, could be agi- 
tated without the wire or like b^ 
at the time being at all mo#6d, A 
even the other bell-rope ? aadjidlr 
could the stump of the bell lii thb 
solid wall in the kitchen rlhg B^ 
furiously ivithout beins; ConAeCtM 
with any wire ? and hoW shOtflA 
the bells in the same land not be 
affected in the same manner? aa 
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rirannff. jt« we duj a opano/ kvo To ^ 
buDHbokl of raHtumka, tlAti^ onrHlf oiie, 
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hnsld to propagate Ihi^ report of, 

Yaw ubnlint HarviM, 

L. M'L. 
Can, Aphl. 199.?. 

NEW AUGER. 

GkntlImen, — Having wn in your vol' 

mUe Mecbinivs' Ma|;aiin«, W LIX. 



frcavm upeii Uu bi*», inl tli«r all iAm^ 
M the va/f aal, apm on^ cotnineB utiai-. 
iDg Btoa*. Mow, if »fr, Clnnb't n^rt 
be tfae mne hi Mas f i»f» Us pawM 
will ngt prohihit mr from making Ibem. 
But u I know nothing about pateoia, 
hvriOg bRD beta and lind in a rxiuntiy 
pl«H a gml man miy take Ikn odvnutnge 
toch u Dr. Chiirrb, who, I Euppuae, Is the 
inraiWr uf cite new mnJuid uf making 
ttpea and printing. Id wliich (wrkipa hi 
hu no u.«re dUini than myKlt H you ot 
aoy of yottr (wrespoBdnaBi i»iild givt aw 
»ny advlet D|K]ti ibe huIiJmI in your Ifciga- 
nne. it wnnld obligs a working tncckoniE, 
R. T. A, 
[We eu^Mt Hint unleu R. T. A. couH 
ntabliih tbe fut that be allmln Dg, if 
lii« attgun ate the sanie witb Dr. OiurcB'a, 
he could bi- ttoppnl making tbam. Tt w 
impomble, howE»ir, to give Boy prreiic 
answer, without being oompletdy awus of 
Ihc ftt^ Which We are Mb] 
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aclhere tD it- Bjr tUe ijniek mvolutioiL i 
immediub'ly codli, iwi tberefure acts igiii 
in ita revdluliao upon the fired nirCwe a 
tht tdg!, which, by bring hut by frietioa 



Eiren 


and 
anyi 


Icahnw It lakes pl*«. I (ome- 
1 pi«ce of iron, mid at my lathe 


oWrve lb 


«un 


pbea 


DmeDB vhich tnkra 


■hen. ibat 


when 
quic 


alilh 
. the 


ntdg. rt »ppmn, 
. in turning iron, 
fciclion of the iron 



. T. A^ 



t/SEFUI. RECEIPTS. 



Fram the bigbl; FiignciouB nnture of 
that part uf oiffeu on which Ita line 
flsraur depends, b praction bm became 
T«rj gBBBfally edopteil of late yesra, uf 
preparing the liquor by mere ilminiog. 
Thii inethod has do! only (be great 
delect uf bdng encesilvdy tvuteful, but 
the eoffee ia likewlso apt to bo fmld. 
Coction and the preaervalion of the fra- 
grant matter are, however, not incnn- 
ilslent. The union of theae ndvantagea 
ia attainable by performing thn opemllun 
in a doae vessel. Tn obviate the pro- 
duistion of vapour, by which (be veasd 
would be ruptoped, the bulling temper- 
atare mnat be obtained tn a water bath. 
In my experimenta I made use of a ^laa« 
phial Eloeed with a eurk, at tirat let 
loooe to allow the exit of the air. Cold 
water waa put to the voffee. Thla pro- 
mn ia equally appllciUe to tea. Psr- 



hapa it mnf slao be employed 
noaly in ihe boiling of bopa, darinf 
which, 1 uaderaland, that a T!iateriil 
ponioD uf their aroma la diaaipated; h 
II be wise poaalbly for making certain 
medical decuctiona. This way of pre- 
paring coffee and tea preaenta varioua ad- 
vantages. It is productive of a vof 
considernble economy, since, byallowlns 
of any continuance nf coction without 
the least ii^nry to the goodneas, all tha 
aoluble matter will be extracted, and eom- 
stKfUentlya proportionably le» qoanti^itr 






By a 



the cloaed vesul, i. 
may be filtered through paper, ^en ra- 
turned into the doind veuel, and heatsd 
again, and thus have the most perfaot 1 
Dleameaa without aoy fordgn addlUMi 
to it, by which inffw is impaired. — .^w. 
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NOTICES TO CORRESPONDENTS. 

on tie •ntjtet. and Kiid ul ■ drairing, wo stall insm bit cmm 

lUni new in iL We iiupea Mr. BuchanaD of Pajriey rtlher bai not recelnd our letior, or hat Dwol 
UL ArcirenDttahHrftoinMnir J. A.,Scnjth IIui«er.gtre«.bsi.«eIlilnk,mlMsken thenvnon 
ofoornsle; woiia pot KeMD10MyW.imjmunlcstloowa.iBnl tons after inirartiqleMi dkerinii 
npsKed—Au' it wa. bsndnl to m at the lime be .lludes Ics alone wWi s tiiindle of otlien, which we 
iSa not time tolonk pankmUrly luu>-we mcnUr inoaM Id sir, thrt allboufb we b<il oui own oplnlooa 
Ml aitHinfc wMch we had oiprcHcd, wo were qnllo ready to liuart tbe optoloni of nOw™, h. 
IheytoteHdUP-" —j.s, ,.<, .„ ■ j_._... ^,._ .... 



Communicntlona from Intdligont Aleohonioa will be n 
style they may be written, if (hey contain a full accouj 
proYoment, which la the aniiject of their nuliM, 
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MECHANICS* INSTITUTIONS. 



mach baa been said in nur own Magazine, a>i well a» in ilie other 
eriodicalB of l)ie day, bm to MechaoicH' Institutions; and ttjeir great 
fiKty has been so repeatedly sbown, and is bo univerHaily admitted, that 
X almost adroeating what no one disputes, to eay a word in their 
Those whose mean and eontrat^ted minds would confine educa- 
the rich alone, and who conaiilcr the educating of a poor man, as 
^ D un6t for Lis situation, are happily now much diminished 
f atnaiatKirj and the few who cannot, or will not, be convinced, ai'e at 
any rate silenced. The only attempt we have noticed to say any thing 
agdnat them, is en article on Mr. Brougham's pamphlet, in the last Num- 
ber of Blackwood ; but the baseness of the spirit there evinced, and the 
folly of the reanoning the article contains, is so apparent as to require no 
refutation. Their principal argument is, that the people do not want 
instruction — that it is folly to give faciliUes for obtaining that for which 
there is no demand. The answer to this i», that even although there 
were no demand, (which, however, we deny,) the facility of obttuoiog it 
would create a demand. But there is a thirst for leamins — a very ardent 
thiial — in the wliole body of tlie people ; and we hope that nothing will 
ever occur, which can have a tendency, in the smallest degree, to prevent 
these desires being gratified to the fullest extent. 

Feeling, as we do, an intense interest in the success of these Institu- 
tions, we have been induced to give a short account of those whid) have 
been already formed throughout the country, so far an they have come tu 
out knowledge. We think, that thus showing what haa lieen done, may 
be extremely useful in keeping up and increasing the spirit which lia» led 
%o iheir existence ; and that it will lead to the erection of other Institn- 
tioaa on tlie same principles, in other places. The perusdl of the follow- 
ing Hensible observations on what ought to he considered as the ultimate 
object of Mechanics' Institutions, has given us so much pleasure, and 
really set their value in so clear a light, that we are induced to conclude 
these preliminary remarks nnth them. They are the production of a 
Norwich Mechanic of t)ie name of Blake, and were originally written in 
ttia form of a letter to the Editor of the Norwich Mercury. Much of 
die letter related to local circumstances which cannot interest the general 
reader, and we shall therefore only give such extracts as appear to us to 
bear upon the great principle which we have advocated, and ahsll continue 
to advocate — the establishment of Mecmakics' Ihstitutiohs. 

" It nnght to he ihnwD dint tlunE Inititatinrti, now sprcsding bo rnpidlj' over the fuse 
oi Oreit Britain, ore inatitutvi] Boluly for ths buntfit of thi! working cUmcb, ta advimcc 

EhuppinM of this pari uf tte papulatioii of lie country slonc their pnrpo*. Tht; 
linns of s propb doei not Tnerely depend upon s itofking being muli! by mai'hino 
a thnn by hud — it doe* not merely depend npno (be upplicsliun of ntcam to n rail- 
Vol. III. 
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malhemilios, or gpon the suucesiful egont of man: cbaniaJ aiulyaia 

a^Qti, yet 1 contcod tbvy are very id&rior BgcntB ta thftt latent, and arr uot tb 

to be direlE upnn mil canaidered as of primary imporUni;? ia the iliHiHioD of tli 

owe live welikn or the nantniry of thrar uDPdition— rli4l tc ia ^verned by iha p 
bomc hy wayu fa the price of food and ether lucetiariei of life, requirM but liltle li^e- 
■mity tD.determloe at first ligbt, though it it wnuewbat mace diffiouh to itciik: uiipn. nhW . 
ri'gulatfs then Inlt^r. 1 do not now intend to pluD^ ioto th« midst of audi questioo^ ■ - 
conaideratioD of ivhiiJi may be rewrvul for another D|»j]iirtuiiityi but I naj be aUoived to 
■tate here the efTrMs of these Institutions, on wbat so mainly and neady atfecta ui. i . When 
the aevereit labour meetj with but a dight return, aa has been the case io this eountcy of 

reward, and in vain. Bound tlown by ignorance and prejudice, the labourer is prerented 
employing hia elections in (be nnst profitable msnner, mi on the moat productiTe ot- 
jectsi deprivnl of educauoo, and, consequently, of all new ideas, be ploda on in theold' 
beaten track, unconsdouB of any olher, and drogs on a miserable existence, to be oalf »e-, 
liey«d by the CDOBluit attendant on forced and uureminiug bibour — b preuiatnre ittOt- i 
Sorly raarriagea, another evil of the wint nf iDatriKtlon, with their cooieqasice^ , 
Duraeraus snd nnbealthy children, weakening the body, as well as the spirit of t^jr 
country, and the poverty-alticken labourer hourly sinks deeper into the most grovelliiig 
vices. Thst these are Bome of the conBCquencsa of ignorance and want of education hH 
been lameutibly demonstrated in the hitter yean of ^e history of the Englidi UboHrer. 
To route him from this state, to the miseries of which long babit has Diade him callonir W • 
the greatest aim of the philauthropical politician, nod to this in a great meaBore have givfiL , ■ 
vay the utcleas snimnntica and absurd cirslries of the high and low foctioai. LancoMewia 
schools formed the first step, and by preparing that portion of the people who had Ab 
good fortune to be brought up in them^ for tlu; introduGtion of the meaus of a more es> 
iBDsIve diittrihutioD of knowledge, of a more usefiil kind, by the establishment nf IiUtittL. 
tloni of the nature of the one upon which the comoiittee is now employed, have laid tb» 
' ' s tor the future hoppioeia, independence, and power, of tha- 

ou formerly entertained by every class ngiiinst the aid of pUf- 
cmnery, as oeiog pryuoicialto the inlercata of the lahourer, has in some meoBare >ubidd«d ; 
this may be ascribed to two leasons i —the first, the geniTal increase of ioformation on 
every subject, and particularly in that branch of knowledge called political econozay; to 
the atmly of which the lalenta of the most able men have of late yesrs been dirN4ed, aa ■ 
sdeoce promking wore to promote the odvanceiaeot of the human race than any hilJKtM 
discovered. The true principles of the creation, circuktioo, and consumption of •wniil^ 
are nu longer onknowo, and from them it baa manifestly appeared, amongst otheir eqnsjlj, , 
imporlant truths, that the barm to arise from machinery to the poorer dasitea of die cc 
munity is very imaginary. The iccund is eiperiencc, which bos shown U 
in (be demand uf t^our bos constantly and invariably followed the appUcai 
ery to any new purpme, being a corroborative proof wbot, to all reeBDnahl 
flcienlly proved before, the trutii of the conclusion arrived at by the polilicsl a 
E»en amongst the thinking part of our own eUss this prqudico has nearly di 
but amungat those unitcualomed to use their aeuKi it exists with all its old ai 
obstinacy,. If soy thing would do good, it would be a toul eradication of iL 

Speaking uf the loiv rate of subscriptions to the Mechanics' Inatilation 
at Norwich, whii'b hail been mentioneil as an advantage, as no one would 
have to depend upon the benevolence of the rich for the share he m*y 
hold in the Institution, Mr. Blake eaj-s : 

intense labour (ram twelve to fifteen hours every day, Co fumiih themselves and Umr 
Eauiiliea with the mere neteaaiiriea uf lile, to look upon these things with auch indiffefene^ 
but it becomes tbem as a duty to inquire into their nature, for tbe pnrpose a! nlieving 
their own bard anil melancholy altuetioo. Tin word charity did delude us fur ■ lotw 
time, but year after yev pa»ed, and instead of bringing relief to us, it only produced &■£ 
establishments by tbe benevolent, without the alighlest decresw of the evil it inteDded to 



remed; ; for u thne cbsritaUD lutinitiaiu 
emit ourtfivn, Ihc grMlw ho" b»n our shn 
of w%»> mepc in tume of ibe bvDured dinl 
and mult— not of rharidn I ndmit, but of 



MECHANICS' MAGAZINE. 

luTe Diiilliplicd, the more hni 




icis of thv rniintry, hos b«D tlie rouHqiHDoe 
heir totnl iocfliruy u i meus lo produce 
if the bcu lal\atnaag the pnlilical itaU of 
Irngtb ehowed iJcpeDds upon drcutnttanai only Co ht 



HISTORV OF MECH/ 
ABERDEEN.— A very thdiing 
Ucdwiiln' Iiutitutfon wiiJi beguD luore 
tfan B rnr ago in this p[iK<e. On 
TundBrlltaBTth of January. IBS4, Uir 
Cnt BsniDg VH belJ, and at tbnt meet- 
iDg raaelationA'ii'ere mtered into wbieli 
fiilnned th« buis of die luln of the In- 
BtitDtioO' Iccturerg were iiumedlaeelf 
appfdnted ; aod on Mondaf the S9lh of 
Hay Iheieafler, tbe intraduciory lecture 
waa delivered. Mr. Steele, ivfao wu 

wards in the Mi^ehanlo' InilitutioD 
■t GJaagmv. delivered lectures last Win- 
ter am Nalarai Philaiapfay and Che- 
111M17. Tbe library containi 500 nl- 
i taluable apparatfls, 



N1C3' INSTITUTIONS. 
loBtlCution. at leael to melie ao endta- 
vour to form a Library, if you ihould 
ODly have In it the Edinburgh Itevien-, 
the Scotimaa netripaper. and tbe Glaa- 
gew MechanicH' Magazine, all of ivhif^ 
diutnin an early notiec of any discoveries 
of eoneeituence, and are in many respects 
aaited to mcchanla, and vrhoso pages 



id alectare ri 



n r<ir UUO St 



ALNWICK.— In thistoH-n, which 
COtaiiuoalydOaU inhabitants, a Library 
and an Institution have been fanned 
ohieBy tbroogh the exertioni of a Mr. 
Jalnulon, of which Ibe Duke of Nor- 
Ifaumlierbuid is patrou, and Earl Grey 

AYR.- No InBtltollDo has aa yM 
been fbnued here: but we have seen a 
■mall pamphlet, written. It is said, by a 
tnssbaoie, which propoiea the eatiiblish- 

bTary for Mechanics. We understand 
anlMcriptians are being raiwd for the 
purpose or eitablisblng one or other of 
them olfjecla, and we sincerely trnst the 
design nil] not be aUawed to faU to the 
ground. The writer of the pamphirl 
coDoludes bi* address with lhi> loIloH-lng 



! Mecl 



I of 



Ayr. 

" Yen muBt either eome forward now, 
ftod begio in good earnest to seek after 
useful knowledge, or allow yonriKlies la 
bs msrkud nut as second class aniniots — 
aa Ignorant of that knowledge that dig. 
nlflee your nature — as inferior In trades- 
man of the same condiliun In other places 



luntry. 



If a 



1 spin 









BRISTOL.— A Mechanlra' Inttitu. 
tlon is abjut to be formed in Ibis city, 
and the promoters of the design have 
written lo London announcing tfaeir in- 
tention, and requesting information on 
the subject. 

CAMBERWELL, FECKHAM, 
and KENNINGTON. — A Litmry 
IniiitudoD n-as opened in February Isat 



CAKLISLE. — The principles on 
which the flouriibtng Instltutlun at Ken- 
dal was founded, have lince been acted 
upou al Csrlisle; and the fundamental 

steadily to be kept in view, has l>een 
wisely rrcoguiaed by a fannal resolution, 
" thut such ItistitutioDS are likely W be 
most stable and useful when chiefly coo- 
ducted by the mechanic* Ibcmtelves ; " 
aad by a rnic ibit two-thirds of the 
commlltee, cousisting of twenty-oae, 
shall be operative mecfaaiUcs ; the pay- 
ment of five guineas, and a guinea a year 
lor seven years, uuikes u lib meniber; the 
others pay 8s. a year.and are admitted by 
tbe cuuiinltlee by ballot, and their soni 
or apprcnlim have all the beoeflls 
the Institution. Above 300 voli 
have been ootlccled si 
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Seicnoc hu b«ii dellxircd by Mr. 
Nichol ; and the warkmeo who hail st- 
tmded it with InerroilDg dellghl, pre- 

box, of four guloesi vslua, with IwelTe 



that it hag been rormed, hns been that of 
Cork; and we arc trBly happy In ob- 
aerra that it is becoming dally mare 
popular. On the Stitb Feb. n special 
iDMting or the committee d( the Cork 

ceiling a cnmrnunicatlon nf great impor- 
tance. ARer some preliminary busincea, 
the Mayor, who waa in the chair, rose 
and mid, that the period bad arrlvBd 
for making knoira to the meeting that 
be had the honour or a letter rmm hia 
Qraee the Duke of DevoDihlre, (cheers,) 
which would be read by the secretary, 
and which would best evince the levliags 
entertained by his Grace, tor the welfare 
and happinesa of the meobsnlca of this 
great oommercial city, (cheers.) It was 
pleasing to be enabled to state, that the 
intention of soliciting his Grace's pa- 
tronage did not originate 



to read, and who accordingly read the 
following important oommunlcallon . — 
" London, Feb. 18, 1885. 
- " The Duke nf Devonshin presents 
hig oomplluicutB to the Mayor of Cork ; 
he has seen in the Soutbern Reporter 
an Bocount of the prooeedings I'elsling to 
the ealabllihmeni of a Mechoulca' Iijstl- 
tiite, and believing, from a knowledge of 
the great benefits derived from similar 
societies elsewhere, that it la likely to 
be highly advantageous to the class of 
peraona Cor whom it is intended, he feels 
desirous, (should it not be contrary to 
the rules of the society,) lo offer a dona- 
tion. He will, therefore, be much 
obliged to Mr. WHion to inform him 
whether he can with propriety do so, 
John N. Wriion, Esq." &a. &c. 
After the reading of this letter, several 
gentlemen addreased the meeting on sub- 



jects of 


local Interest, 


and Mr. Deane, 


the trcai 




,ro>e to 


eta 




oftbefu 


nds 


of the Inst 


tut 


on, which WW 


found to be 




Ing 


Thanks 10 


hiaGrn 


^th 


eDukeofDev 


onshlrefbrhia 


graoion 








re then voted. 
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DEVONPOHT — A public ioeelli« 
was held at the Town Hall here, on 
Thursday the lOth March, IS35, ibT the 
purpose of taking into conaldemtlDn (he 
propriety of eatabllahing a MecbanlEa' 
Institution, and of the l>egt meana to 
carry such measure into eflfect. Hie 
meeting was respectably and very non*- 
eroualy attended, there being, we eboold 
conceive, upwards of TOO persons prei- 
enl, moat of whom were of the operative 
class, which such Instltutiona are man 
particularly adapted to benefit. ^' 

Mr. Burnet having taken the -chair, 
he proceeded to address the meeting. 
He began by reading a calculatian nf Aa 
expense that was likely to mam la 
establishing an Institution, and of Aa 

' ■■ " ■ "ated dElS per year 



for the ri 



■f the r 



tr only 

reached him (the Mayor) on Sunday lait. 
and he nnderstflod that the proceed- 
inp of the committee to invite the Duke 
to bseome the patron were adopted some 
dnyi previously. With this explanation, 
which he oonaldered due to this exulted 



.meraCed Heveral other Itema, 



total I 
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leet this, he conddereil 
tliBt 300 operative subscribers, which 
ivoa the very lowest that might be sal. 
vulated on, at 3d. per week, would 
amount to .£1^5, and which wnnid 
leave a surplus of upwards of £70! b* 
then contended, tbat many apprentices 
might be induced to join such an InaH- 
tutlon at Sd. per week, which ironU 
considerably increase the meani of Oa 
aodetji this surplus it was Intended to 
lay out in the purchase of apparatoa fhr 
the purpose of illustrating the lecture^ 
and in a library for the perusal of lb* I 
suburlbera. The Chairman, after ob- V 
serving that he hud no doubt but thu 2 

be bad now menttoned, and consequent- rl 
ly that they would be enabled to expend ] 
more money in the purchase of appaia- i 
tua, hooks, &c., read several extraetv ' 
from Mr. Brougham's pamphlet, and ', 
said, that nceordlng to that gentleman's ' 
ealeulations, drawn from other towna 
where Initltutions were e«labllahed, Uw 
promoters of Ibis measure might expect, , 
from the population of these tewua, thM 



thM ^ 
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■houlJ be elected b; tbe liutllulion, 
should lisaturii oDoe a fortnighti and th« 
kllemBte week, ■ lecture the; hoped 
might be supplied b; some of tbe friends 
or labscrlben, and thus luIlYe talent 
noDld be called mXo ■ctioa. The prln- 
eipal ol^ect of the Inatitutlon, waa the 
esteoaloD of niechanlcil knowledge a- 
UHiDf the operativee. A Fter u^ia apeak- 
log of its great ullUty, and of bis hopes 
that it would be fully eatabliBbed, the 
gentleman read tbe first resolutioot and 
rat dawn amidst loud applaiue. 

Mr. Harrey (of Plynionth) nest ad. 
dressed (he meeting, and at coniiderable 
length spoke of the great advantage that 
would arise from the eatsblistamenE of 
the Institution. This gmtleuiBii alio 
quoted largely from Mr. Di-ougham'a 
pamphlet. He then observed that it 
would lend to mal<e the operatiTea mOBt 
regular in their habits, give them a love 
of KlBDoe, and would prevent tbem froiD 
■^journlog to the ale>hauaei, or any 
other phices of idle resort. lie con- 
eluded by secaudiug the first resolution, 
wUoh was read from the chair, and 



James Ramsay and Georgo Home, IwUi 
Scotsmen, who had exerted tbemieivea 
much In behalf of tbe undertaking, were 
membera. Tbe meeting waa ndmerous. 
iy attended by literary and idenliec 
gentlemen belonging to the uty, and by 
a great number of mechanics and arli> 
zsns also bekinglDg In the city. Reso- 
iutloni were entered into, to procure a 
saitable library, a museum of models, 
an eiperi mental laboralnrj', and all tbe 
accessary apparatus which such an In- 
stitution requires. TbeiB reaelutionii 
have slace been carried partly into effeati 



The 









carried unanimously ; tbe 
was named, and the list for subacrlp- 
tloiu banded round. Mr. Harvey of- 
fend to the meeting Smith's If'ealih nf 
NtSoia, which was accepted witli great 
^pbiuse. Mr. H. may thus be said to 
li«Te Mmmencad the Plyniouth, Devon- 
port, and Stonehouse Mechaaica' Instl- 
tntlou Library. Several gentlemen fol- 
lowed his example, and oHentd several 
■ela of book*, which were received with 
■pplaose. Thanks were voted to Mr. 
^arrey for bis exertions In the cause, 
~ id alw to the Chairniari for hia cou- 
in tbe chuii'. 
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DUMFRIES.— A numeroii* 
lag uf geotlemca and tradesmen took 
place in the Trades' Hall of Dumfries, 
an the evening of Tuesday the 29th 
March, tor eamiidering tbe propriety of 
eaubliihlng a Meobanlcs' Institution in 
that town. William Thomson. Esq. 
the Provoat, in the chair. Ur. Duncut 
of RutbweU, explsloed at great length 
the nature and advantages of such an 
Institution ; and a set of Judicious reso- 
lutions for its regulation were read and 
unanimously approved of. Between 
thirty and forty gentlemen of re^ecta- 
bility have already declared their Inten- 

s courte of lectures on Chemistry Is to 
be commenced by a gentleman well tjual- 
IKed for the undertaklag, u soon as n 



Scotland, aad some within a 
short diatance of Glasgow, where boD. 
dreda of artizana si's collected, yet twenty 
years elapsed before the e^^mple was 
fallowed, and men profited by an eiperi- 



, fori 



long 



and attended 



DUBLIN.— In December 1824, a 
Mechanics' Institution waa formed at a 
meeting which took pUce on the 15th 
«f that month, Michael Denovan, Esq. 
Jn the chair. 



consUnUy befon 

with such remarkable i 

not till the year 18^1 that Edinburgh 

adopted tbe pinn with some variations, 

a part of which appear to be improve- 



irculaled among tbe principaL master 
leohaolcs, with a request thet they 
rould read It in tbelr workabops, aud 
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to srllzuie. In the ooum of ten difB, 
between 70 and BO name! trem entered; 
and a prirnir: meeting wu beld of a retf 
gentlemen wbo were disposed to inconr- 
a£e the ekperfmtut. Thfse maDlved to 
begin a aubscriptloD for the parpose. In 
April, ISSl, Iher olreulated a prospectua 
among the mecbanica, annoiinciDg the 
comniflticcinent of aenaraeof lectures on 
Mechanics, and anotber on Chemistrj, 
)n October' following, wltb Ibe opening 
of a Libraiy of Books upon the tame 
■abjeeti, forpenualalbomeas well as Id 
the room j the hours of lecture to bo 
from eight to nine in the erening, Ivriae 

of admlulon to Ibe whole, both lectons 
and Lbniry, fiileeu ehillinga a year. A 
■talenieiit was then issued to the public 
at hirgo, announcing the establlthment 
of a " School of Arts," with the parU- 
odIbts of theplani and bo well was it 
received, by all classes, that in September, 
notice was given of 220 menhanics hav- 
ing entered as students, and such a sum 
having been aubseribed b; the public, as 
■Babied the directors to open the estab- 
lIshniBiit in October. When UK) had 
pDrcbased ticlceta, the two courses of 
leoWres were delirered by Dr. Forbes 
and Mr. Galbmith; to which one on 
Arohfleeture and one on furriery were 
added, with a daaa for Archltectnral and 
Henhanieat Drawing during the soraraer 

The Mechanical lectures hud hardly 
b%un, when some of the stodents, find- 
ing the want of mathematical knowledge, 
proposed to Ibrm themaeliea into a claaa, 
under one of their ot™ number, a joiner, 
wbs had agreed to teach them gratui- 
tously the Elements of Geometry and the 
higher branches of Arithmetic. This 
■nggesllon was warmly approved of by 
the dltflclors, and some assistance In 
books being given, tfairly met once a 
wtek fur Geometry, and once for Arith- 
metic ; Dud adopting the pbin of mutual 
instmctlon, they arranged the class in 
five divisions, each under the best schoUr 
as a monitor, and going over in one 

night the lessons of the night befare 

The number of thie class being limited 
to thirty, [hose ivho were excluded 
formed another on the same plan, under 
a cabinet-maker, also a student of the 
School of Am. The joiner's name is 
Jamea Yule; the cabinet -make r'v David 
Dewar; and their anccesaful exertions 
la teach their fellow-worluuHo are ds- 
(BFTlDg of very great cnmrnendation.^ 



Mr. GalbraKb, the Mecbanliial Profes- 
sor, adopted the plan of setting enrctan 
to his pupils ; and a list has been pub- 
lished of those who chiefly dlstiagtdriwd 
themselves by the number and aeounusj 
of their aoiniions, being tweoly-fivo per- 

Thei 



uiiding a leclur 
lire includes, It 



The a 



, £2\rya year; for books and blad- 
ing, £110; and for eipeasea Jnddeat 
to the BUbecHptions, as adverllsemeiita, 
collections and meetings, about £70 ; 
leaving of eurrent necessary expcDsag, 
about £220 only ; so that if Ibe eatria- 
slc subscripiions were at an eud> or mra 
confined to the accumolaHon of a fiuid 
for building, the sluileiita could than. 
selves carry on the establishmoDt, and 
have a surplus of £SD a year for mai 
and tear, and increaae of the apparatna 
and library; and if their conlribotlw* 
wrro increased to a ponnd yearly, wblA 
would probably make very little, if aof, 
diffbrenoe in the numbers of i ' 
an additional £100 would bo 
for the better payment of the 
or, if they continue satisfied, for tha 
estabiishueut of nctv lectures. Iliia 
statement is important, as sliowing, iha^ 
in places nbi-re tbe rich are less libeiaUy 
Inclined than in Edinburgh, the same 
invaluable establishments may eaidly bt 
formed and perpetuated, by a judlcloui 
encouragement given at first to tbe nw- 
ehanics, and withont the necessity of re- 
lying upon eon tlnued assiatance iWon thoaa 
who first invmolcd and aided ihem. 



Thet 



,g the Winl 



of si 



-of 1833-84, 



Juinen, Carpenters, and CBbinet-ma)»n,9l 

Muonsand Marble-cutters, 84 

Smiths, Engineers, and Iron Foimders, IS 

I'rintera, S 

Bookbinders and Slatjonen, 8 

Tflikini 7 

Millwrights, „, i 

Pointers, 6 

Farriers, S 

Plasterers, ' S 

Shoemikera, S 

Bnss Foaaders, h 
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MirthtiiiatMal Inttniment Makers and 

Opticirat, 5 

Bakm, 6 

Wwras MM W^nrpeny •••• • 5 

Dphakteren, 6 

fiUfCMnitki asd Jewellers, 4 

Tnmniyis and CopperBOiiths, 4 

Tamen, E n g ra^ ^ e , and Coocfamakers, 

« dFeaeh 9 

Cknk ftBd Watch Makers, Ardiiteets, 
HaMeMy Hair Dressers, Flumberi, 
'Rax Dressers, Varmtn, Brewers, 

'S of MKh, 16 

"MaflMn^ •••••••*•••.•«••••••.•••••.<.•■••« 6 

Jhifils of Blind Asylum, 6 

fihopmen and Merchants* Clerks, 54 

Dentast, Mnsieal Instrument Maker, 
S u r v e yo r, Dyer, Gardener, Die- 
cotter, Tomer,. and Saddler, 1 of 

eaeh, 8 

No trade giten, 7 

Total, 817 

flbe No. XXX. Page 8, Vol II. of 
mr Magaaine. 

FRANCE.-^ We are bappy to state, 
Ikit the'prea en t mler of the fVench na- 
lioo, hma not only granted permission 
itt'1hi& establishment of a Mechanics* 
IluHtnte in Paris, but that he has also 
pK^^md that similar Institutions should 
'ks 'offeDod in I/yons, and at Rouen.-— 
^OffTy as these are the most turbulent 
oHiea in France, we cannot help feeling 
iilnt'(%Bries X. pays a Tcry high com- 
^Masent to arienoe, in proposing that two 
Samples -shoold be thcarein erebted to it. 
^Iila la a proof, at least, that he does not 
^dread the diffusion of science and infor. 
-vnatiofi ; and we doubt not, that ere long 
'•Im d e sp otic uKmardis of Russia, Prus- 
sia, and Austria, will also yield to the 
^josrvietion that a state can only be per- 
ity when its supporters are science 
id Wisdom. 

A msst eloquent and enlightened ad- 
IS delivered by M. Dupin, at the 
opening of the Institution at Paris, which 
^wa shidl take an opportunity of present- 
ing to our readers in a future Number. 

GLASGOW. — The history of the 
several Institiitions which have been from 
time to time established in this city, for 
ihe purpose of advancing popular instruc- 
tion, are already too well known to need 
much to be said about them. For the sake 
of uniformity, however, in the account of 
the different Mechanics* Institutions, we 
shall give a short abstract of the history of 



the rise and pi og i es s of Mechanics' Insti- 
tutions in our dty, which has the bommr 
of having taken the lead in the gjeat canse 
of instructing the people. 

^ndenouiam, Iiuiitutiom,-^Thit founder 
of this Institution, Mr. Anderson, was, 
for upwards of 40 years previous to 1795, 
Profbssor of Natural Philosophy in the 
University of Glasgow. During this pe- 
riod, he always felt a peculiar pleasure in 
paying visits to the woricshops of the me- 
dianics and artisans of the city; and he 
thns had frequent opportunities of estab- 
lishiBg his own theoretic views by seeii^ 
practical spplications of them ; and of com- 
municating to the practical persons he was 
thus led among, the dieories oi the reflec- 
tive arts in which they were engaged. The 
benefit which this casual instruction pro- 
duced, in all likeUbood, suggested the idea 
which he afiterwards fcjlowed up of open- 
ing a class, where science and phi]oso|diy 
could be explained in a familiar and pil- 
lar manner to the public in gencrsl, instead 
of being exclusively taught to the students 
at the College. He accordingly openedadass 
on the TuMdays and Thursdays, to which 
the public were admitted. Many availed 
themselves of this c^iportunity of improve- 
ment; and in a short time, within the 
walls of the College of Gla^^w, there was 
a large class of operatives and artisans re- 
ceiving instruction in science, which had 
hitherto been to them quite inaccessible. 

At his death. Profe ss o r Anderson kit a 
will, by which he bequeathed his property 
to the public for the good of mankind and 
the im]Mt>vement of science ; and in conse- 
quence of it, the Institution which now 
hears his name was opened in 1796. In 
No. LV. pages 418-414, Vol. II. of our 
Mi^fasine, we have given extracts of the 
will, in terms of which the Institution was 
founded : and by this it is apparent, that 
he was still desirous that a popular course 
of lectures should be delivered to the pub- 
lic. 

Dr. Thomas Garnet was the first Pro* 
fiessdr, and he continued to deliver lectures 
in the buildings in John-Street, whidi had 
been purchased by the managers for the 
Institution, to his own honour and to the 
satisfaction of his pupils, until 1800, when 
he was appointed first Professor of ihe 
Royal Institution of Great Britain, which 
had been then just founded in London. 

Dr. Geoi^ Birkbeck was appointed 
Dr. Gamet*s successor; and, in addition 
to the regular lectures, the new Professor, 
in furtherance of the views of the enlight- 
ened founder of the Institution, sgreed to 
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deliver, graHt, an additional weekly lecture 
calculated duefly for operatives. This 
weekly lecture, in addition to the r^rular 
courses of Natural Philosophy and Chem- 
istry, has been continued ever since. About 
two y«urs afterwards, some alterations were 
made, and a small fee of 5s. was taken for 
each ticket. 

In 1804, Dr. Birkbeck resigned his 
situation, and Dr. Ure, the present Pro* 
fessor, was appointed his successor. Three 
courses of lectures are at present annually 
given, vtc. — one on the popular illustrations 
of Physical Philosophy ; it is attended by 
ladies and gentiemen, the aven^ number 
(tf auditors being i^ut four hundred. An- 
other course, in Chemistry; the ol]ject of 
this course is chiefly to develope the con- 
nection of this science with the useful arts, 
and to point out its numerous applications 
to their improvement. The third, and 
perhaps most useful course of lectures, is 
addressed ezdasively to the manufacturer 
and operative artisan. In tiiis course, the 
elements of Mechanical Science are ex- 
plained in the simplest aAd most impres- 
sive manner. Various otiier courses of 
lectures have been delivered at d^erent 
times by other persons, and on other sub- 
jects. The Institution is possessed of a 
most magnificent apparatus, and museum ; 
and besides a general library, has one for 
the use of tiie mechanics, which contains 
about 1500 volumes. 

MBchanici* InstUuHon, — This Institu- 
tion arose out of the one which we have 
just described. The members of the Me- 
chanics* Class inthe Andersonian Institution, 
had been for sometime in the. habit of re- 
maining in the library-room, on the nights 
when they came to exchange their books, 
for tiie purpose of discussing the subjects on 
which tiiey had been reading ; and thus an 
extraordinary impulse was given to their 
spirit of inquiry. The library commit- 
tee too, being chosen by the whole body, 
became, in some sort, its representative, 
and claimed to interfere in the management 
of the Institution. It soon happened that 
some of their suggestions were not attended 
to, and a difference, at first to be r^^tted, 
led to consequences highly beneficial, for a 
great number seceded from the lectures, 
and formed the second Institution, under 
the name of the '* Gla^ow Mechanics* 
Institution." It is entirely under the 
management of the mechanics themselves ; 
and has been successful beyond all expecta- 
tion. On the 5th of July, 1823, the first 
committee of management of the new In- 
BtitutioD was appointed ; and these gentle - 
men immediately proceeded to provide a 



hall for the lectures, and to make amngi^ 
ments with r^ard to the library. A haU 
was taken for seven years at the yearly 
rent of j£42 sterling ; and alteratioBa whidi 
cost about £\S0 were made upon it, by 
which it was rendered the most extenavs 
and commodious lecture-room in ilie eity. 
Mr. Steele was engaged as leetorer on 
Mechanics and Cbaauistry, in terms of a 
resolution passed at one of the meetiiigs of 
the whole members, for whidli he waa to 
receive ^150 per annum. Mr. Steele 
concluded the first course in May, 1824, 
which was delivered to a class of iiearfy 
1000; and in consequence of the reoeipti 
being so much beyond the expeetatkm of 
the committee, tiiey recommended Ae 
members to vote tiut gentieman £bO &r- 
ther. Mr. M'Fadyen delivered a very ia- 
terestiug course on Natural History. In 
July, 1824, Mr. Mackie began a oom« 
of lectures on Mathematics, which he fimshed 
much to the satis£u;tion of his pii^ils. In 
the month of August, a coarse of lectures 
was likewise commenced on Fiopiilar Ana- 
tomy by Dr. Brown. 

Mr. Steele, owing to some difierenee 
with the class, was not re-elected leotarer 
on Mechanics and Chemistry; bat Mr. 
Longstaff was appointed, and last wintar 
he delivered a course (tf lectorea od Ab 
same sulgects with Mr. Steele, and Mr. 
M'Fadyen repeated his lectures on Katnd 
History. Tbe Institution ia at p r c ae nt in 
a very flourishing condition, and has fatea 
incorporated by tiie Magistrates, who haie 
granted a charter and a seal oi eauae^ incor- 
porating the members. The museum ia daify 
increasing, and the library is now voy 
extensive. 

The Gas WorhmaCs Insliitdum, — Oot 
of these public associations has arisen one 
upon a more confined but most useful pUm, 
appUcable to every hirge manafiu^ 
The Gas Light Company's men, between 
60 and 70 in number, have formed tiiem- 
selves, on the suggestion of 1^. J. Neil- 
son tiie manager, into a society for mntnal 
instruction ; laying by a small sum monA- 
ly, they have collected about 800 volumee^ 
and the Company giving them a libfaiy 
room, which they light and heat, the mm 
meet every other evening, to converse upon li- 
terary and scientific subjects, and once a wedk 
to lecture ; any one who chooses, givii^ a 
fortnight's notice that he will treat on 
some subject which he has been studjring. 
The books are of all kinds, with the ex- 
ception of theology, which, from the various 
sects the men belong to, is of neceaaity ex- 
cluded. 

Iti ^o. \A\\. ^ewgt "Sn^ N^ W V 
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very particular account of this Institution, 
from the pen of D. Bannatyne, Esq. will 
be found ; and it is with pleasure we add, 
that this Institution continues most pros- 
perous. 

Uniueraiiy Printing Q/^cc— On the 
plan of the Gas Workmen's Institution, 
one has been commenced among the work- 
men employed by Messrs. Duncan, at the 
University Printing Office. We have not 
yet obtained the particulars of it ; but we 
understand that an account of the whole, 
with the introductory address, will shortly 
be published. 

GREENOCK.— The Institution of 
Arts and Sciences in this place, took its 
origin two years ago, in consequence of the 
efforts of several- patriotic individuals, to 
Establish, on Ae spot, a school which would 
afford to the community the same facilities 
which the people of Edinburgh and Glas- 
gow then possessed, of acquiring, at an 
easy rate, the useful sciences. The pro- 
jectors of the measure called a public meet- 
ing, and had the satisfaction to find the 
seheme universally approved of. At that 
meeting, twelve directors were appointed 
to manage the Institution ; and though 
late in the season, it was resolved to en- 
deavour to raise funds to purchase a small 
apparatus and a supply of books. The 
pnbfio were not slow in affording them as- 
nstance ; and a very considerable sum was 
tabacribed, and expended on the library 
and apparatus. At the same time, the 
books purchased with «£200 left by the 
late James Watt, for the purpose of pur- 
cbani^ us^iil authors for the mechanics of 
Greenock, were appropriated to the use of 
die Institution. The funds, however, were 
inadequate to authorise the directors to 
venture on eng^ing a hired lecturer this 
year; and had not Mr. William Heron 
irffered his assistance at that juncture, one 
aeaaon of instruction would have been lost 
to the Institution. This gentleman con- 
ducted the first course, comprising a series of 
kMstnres on Chemistry and Natural Fhilo- 
■ophy, with credit to himself and advantage 
to his pupils ; and, at the end of the season, 
tbe stiuilents, upwards of 800 in number, in 
testimony of their sense of his merits, pre- 
sented him with a piece of plate. The 
daas this summer was ^most exclusively 
attended by mechanics, who paid each a 
fee of ds. to entide them to attend the lec- 
tures, and to the use of the library. \ 

In December last, the decond course was 
commenced with twelve lectures on Natu- 
ral Fhiloeopb^, by Mr. Murray; and from 



Ist January till this period, a twice-a-week 
lecture has been given on Mechanics or 
Chemistry. The mechanical lectures were 
conducted by Mr. John Fairrie, and iUus- 
trated l>y a well-selected series of models, 
some of the most expensive of which Mr. 
Fairrie produced at his own co>>t. The 
chemical department has been brought for- 
ward in a series of thirty-five lectures, by' 
Dr. James Kirk. In this very extended 
course, it has been the study of the lectu- 
rer to avoid the flash and glare of useless 
experiments, with which time is too often 
wasted, and to confine himself to illustra- 
tions and experiments having a direct refe- 
rence to. useful purposes. The course has 
been illustrated also, in the proper plaots, 
by a good collection of minerals. Upwards 
of 300 pupils attend the class, more than 
200 of whom are mechanics. In regard 
to regularity, attention, and every point of 
respectable conduct, it is impossible that 
any body of students could have behaved 
better than they have done; and every 
ptranger who has visited them, has agreed 
in the warmest admiration of the correct- 
ness of conduct as a class, which so pecu- 
liarly characterised them. The class have 
this season subscribed a considerable sum 
to purchase a testimonial of their respect 
and gratitude to Mr. Fairrie, whose labours 
as the Secretary of the Institution, and in 
conducting the mechanical course, they 
thus wish to show their sense and approved 
of. At a general meeting of the class, it 
has also been unanimously agreed to appoint 
a committee of twelve of their number to 
wait on the directors, with a request that 
Dr. Kirk may be appointed lecturer on 
Chemistry to the Institution ; and to ex- 
press to the directors, sentiments of high 
respect and approbation with regard to that 
gentleman's talente in general, and as & 
public teacher of science. $ince the origi- 
nal subscription, the public have not been 
applied to for' any further aid ; and the 
fees of this season were 10s. 6d. for mas- 
ters and others, 5s. for journeymen, and 
8s. 6d. fot apprentices. 

HADDINGTON. — An excellent 
plan was about ten years ago adopted by 
Mr. S. Brown of Haddington, for in- 
' structing the towns and villages of the 
county of East Lothian, in tuccession, 
by means of the same books. It b^^n 
with only a few volumes ; but it now 
has 19 Itinerant Libraries of 50 volumes 
each, which are sent round the different 
stations, remaVnin^ a c«t\a»i ^\\si« ^ 
eacb. ¥oT tYiea« t\i«^ w^ \^ ^-snsStfSf^^ 
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Tidual St each statiaa acts us llbrsriRn. 
There are TIK) nr 800 readers, and tbe 
eipeosea, under ^£60 a year, are dBfrayed 
by the produce of ■ nermon, the sale of 

•unu, *TerBg!ng 5s. [See Vol. I. page 
STI.araurMagaziue.) OutoftheHad- 
din^toD Itinerant LibrBries, there grew 
■ 8dH»l of Arts In IBSI, eMsbllahed 



and lecli 
and the 



a. bar 



L 



lawfully delivered 
workmen by Dr. Lorimer, and Messrs. 
Gana and Cunningham. 

The first report of this Institution 
iriU be found at paee 33, No. KXXl. 
Vol n. ofour Magailne. 

HAWICK. — This town has ndt 
above 4000 inhabltsnta ; yet a mechan. 
lea' BDOiety and library has been eetab- 
lished here for some time; and Mr. 
Wilson, from Edinburgh, went thither 
in the autumn, nni) delivered a oounw 
of lectures on Natural Philosophy to 
800 artizans. 

HUDDERSFIELD No Institu- 
tion has as yet been established in this 
place; but we learn with pleasure, that 
toeiuurn are adopting fbr doing so im- 
mediately. (See No. LXVI. page iW 
of our present volume.) 

HULL. — A meeting of meebanios 
toolr place in February last at Hull, to 
take into consideration the practicability 
of establishing nn Institution for that 
plane, when it was unanlmoqsly resolved 
to attempt the aceomplishmenl of so de- 
sirable an olyect, and a provisional r«tn- 
tnlttee was chosen to proceed forthwith. 

INVERNESS. — On Friday, the 
llth March last, a meeting was held iu 
the Town Hall, for the purpose of estab- 
liahlDg an Institution for the promotion 
oT science and literature, and for the 
establishment of a museum in (hat city. 
The meeting was very numerously aV 
tended by the gentlemen of the neigh- 
bourhood, and many of the clergy were 
preeenl : and, at the same time, letters 
were read from many eminent perwns 
approving of the meaure ; among others, 
from His Grace the Duke of Gordon, 



Sir Geo. Stewart M'Kenzte, Bart., . 
TbiH. Dick Lander, BarL , and Dr. Hib-^ ' 
bert. Secretary to the Society of Sen 
Antiquaries, It is lo be called " 
Northern Institution fur tbe I'roiBi 
of Science and Literature." A i 
mittee has been appointed tor the 
poM of forming regnUtions; and Uiu 
George Anderson, Solicitor, wbe«T«rU4i 
himself greatly in briuginf 
meeting, was appointed Int 
tary. 

IPSWICH— A Mechau 
tioi^ has beeu establlsbed in this flae^ < 
ivhiob is proci»dirig with great mwob 
and energy, notwithstanding a base '11 
tempt of some busy fools to decry it, '0 
the ground of its having a politinal'llrt 1 1 
'deucy. Every body knows tiiat tfe«« 
are K»ls in Ipswich, but \r 
gined to have found any si 
tost, as to object to the formatlati of iBi- 
society, which, from its n 
thing to do with politics, tnerelybi 
it might become political. We wUl tl 
these Ipswich fools, and the obMnvlla 
will hold good every where ela^ tfa 
the first rule of tbe Mechanics' InHta> ■ 
tulions is, to supply the men 
good hooks— ^ood books make _ 
and good men make good politinlsBiB. " 
If, therclbre, tbe members of Mecbaalei* 
Institution* ever dabble in polltlta. It 
will be on tbe side of the king andtfaa 
constitution, aod we do not see that ths 
possibility of such a circumstance can 
justify a resistance to their fonnatlon. 



Institution I 
learn, thai tl 



ntnbllsb 
e. We 



has increased to upwards 
of forty, that the middle and blgbae 
classa of the town begin to take aft -iB- 
terest in it, and that a public meeting la 
Rontsmplated, in the rnek after no^ 
'to establish it in due fDrm. 

KENDAL — In April 1884, it was 
revived to form n " Meohanica u>d 
Apprentices' Library and Institute;" of 
which any person payiug lo the amoaM 
of three guineas in money or books, «i 



be eligible, 
mittee of u 
subscribing 
classes, besine oi! ■ 
life. Tbe library 



management. Thet^ 



I oflbe wo^ng 
■ 60 by payiBent Ibr 
already amounts to 
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aOO 0r 400 toIuidm; and it §• ttoted 

by tke worthy Praddent, Mr. S. Mar- 

■UD, that *' the hooka are nearly all out 

atatfoM^ aiiBh ia the ardour for infor- 

■liiMii." Original paper* upon sab- 

jMlief adenoe and literature are read 

at the qoavtarly meetinga ; no topics be- 

iif fEelodad from diaennion except thoee 

<f a pyltmfeal and party nature. A 

warn 9i lectorea was dellTered upon 

Iht phUoaophy of Natural History last 

artomn, and one on Mechanics will be 

fiten this season ; probably one on Che- 

idMry also. '< Great delight is stated 

Is hare lisan fzpressed by the students 

vha attandad the lectures.'* 

KILmXrNOCK.— The Institution 
kfs was iomied in November 1888, hsv- 
isg in Tiew to promote the theoretical and 
pisetical knowledge of philosophy. Each 
mamhmr payi OD admittance, lOs., and ds. 
jssdy. llie Society consiBts at present of 
ISO members, with a library of upwsrds 
cf SOO ▼ohunss. 
Tbi finds rssliaed since the in- 

rtitutioQ of the Society, a- 

nonntsto ^£84 

IZ.»p— i^ail aiiiee its institution, 60 14 9 

J^SS 5 S 
Sas duB to the Society at SOth 
Mneh last, 29 



Fbnda in the hands of the Trea- 

,y ^62 6 S 



In the ahssnoe of a public lecturer, some 
ooa of dw members reads sn essay on Nat- 
Bvial .Fhilosapfay at the Society's monthly 



At dw annosl general meeting in March 
dw following gentlemen were chosen 
^^^Bftee-bearen^ tns.-— Mr. John Colvil, Pra- 
*i4ant; Mr. Wm. Finnie, Vice-President; 
^Cr. Wm. Thomson, Treasurer; Mr. D. 
^•« Andrew^ Secretary ; Mr. James Sym, 
^^. Geoiga Fsxton, Ber. Geoige Law- 
*Qtoy Mr. Th(Mnss JMorton, and Mr. Robt. 
liogery Directors. 

LANARK.«A Mechanics' Institu- 
tfoB haa haen likewise instituted here. 
*^a first meeting took place on the 19th 
«f Fahmary last, and was but thinly at- 
tended, although it has since increased, 
Tha flMmhors meet erery Saturday 
signing, betwixt the hours of eight and 
tan. They haTe already purchased 
afcoat SO Tolumes, chiefly history. 

The honorary patron is Robert Hut- 



chison, Esq. ProTost of Lanark. The 
management of the Institution is inreatad 
in ,a committee chosen quarterly from, 
and by, the body of the memben. 

The following report of the commit- 
tee of management will show the prin- 
ciples of the Institution, and what are 
the present riews of its supporters. 

Report of the Committee of Manoffement of 

the Lanark Mechanics* InUihUion, rs- 

garding their ArticUe. 

Your Committee, before sobmittiDg to 
the notice of their constituents the Ri^u- 
lations which they have drawn up, beg 
leave to call your attention to the nature of 
these Regulations, and to the views which 
your' Committee entertain regarding the 
success of the Institution, hoping that by 
the following remarks any inconsistency 
that may appear in these R^^uhitions wiO 
he fully explained. 

Owing to the limited number of me- 
chanics in Lanark, whose inclinations led 
them to the same pursuit which we are at 
present engaging in, and also to the disad- 
vantages we labour under with regard to 
procuring, in this phioe, scientific individ- 
uals who could lecture, it was found neces- 
sary that this Institution should he com- 
meiiced upon a limited scale ; and, accord- 
ingly, you resolved that it diould be con- 
ducted on the principles of the Glasgow 
Gas Workmen's Institution, and that ap- 
plication should i>e made for a set of their 
Reguhitions; these your Committee have 
received. However, upon considering the 
circumstances of Institutions of a similar 
nature, in other jplaces, your Committee 
find that there are several flourishing Insti- 
tutions which were commenced under as 
untoward circumstances as your own.— 
Taking confidence from the success of these 
Institutions, and in the anticipation of ob- 
taining that support which tiiey have re- 
ceived, your Committee have drawn up a 
set of R^ulations upon the basis of the 
Glasgow Mechanics' Institution, but at 
the same time so blended with the Glasgow 
Gas Workmen's as to suit this Institution, 
whether it continue in its present limited 
scale, or be conducted upon the most ex- 
tensive principles. 

Lanaik, ISth April, 1825. 

L E £ D S.— Through the influence 
and exertions of Messrs. Gott and Mar- 
shall, a Mechanics* Institution waa 
established in this city, which waa 
opened in January last. Any person 
recommended by two members is ad- 
mitted upon paying two pounds, and 
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tDommlttee of direction is chosen by the 
wbole members, and all are eligible. 
He method of keeping the different 
boob of receipt, loan, register, guaran- 
tM^ and eatalogae, is admirably con- 
trived for the quick and accurate dis- 
pttdi of basinets ; and is found so suc- 
eMfbl in practice, that 700 or 800 books 
an easily ezehanged weekly in a very 
ihorttime; 250 or 300 yolumes being 
FBoeiTed from, and as many given out to, 
SOD nadera in little more than an hour 
wiAoat any conllision. Where there 
is so much to commend, it is disagree- 
able to hint at any imperfection; but 
OHlidnly a oourae of lectures might 
withoat difficulty be added to this pros- 
pcTOOfl establishment ; and although any 
meehanic may, for half a guinea, enjoy 
ill the privileges of a member as the so- 
flleCy Is now constituted, it is plain that 
ik» balk of the members do not belong 
ti this class, although on the guarantee 
tod recommendation of members, by 
permission of the committee, they par- 
trin of its benefits. If all were ad- 
■dtted to the library and management 
in somewhat lower terms, or to the 
Hbnrj and lectures upon those terms a 
UtOe raised, and noiie allowed to par- 
tdce of either for nothing, there can be 
OS doabt that a greater interest would 
be excited among them, and the Insti- 
tstioa be more firmly established and 
•ore certain of extending its numbers. 

From the several letters, however, 
vUcii we have seen, and the discussion 
vhieli has taken place in the diffterent 
Idverpool Newspapers, and in particular 
^ ibm Kaleidescope, there is every rea- 
*iii to think that lectures will very 
^eedlly be added to the library, and 
^tkBt Ldverpool will possess a Mechanics* 
^HsUtBtfon inferior to none in the king- 
dom. 

Llrerpodl likewise possesses an Insti- 
^titlon which we greatly admire, al- 
'^^Ifeoagli we suspect it is not very gene- 
*^1 — "A Female Apprentices* Library.** 
"^iTe ahall give the particulars of it in a 
'katare Kamber. 

LONDON. — The complete success of 
^r. Birkbeck*8 plan both at Glasgow ori- 
ginally, and afterwards in a place abound- 
ing fitt less with lurtizans, very naturally 
SQggiested the idea of giving its principles a 
more general diffusion by the only means 
which seem in this country calculated ibr 
nniversally recommending any scheme — its 
adoption in London. An address was 
published by Messrs. Robertson & Hodg- 



kki, in the Mechanics' Magazine, October, 
1823 ; and the call was answered promptly 
by Dr. Birkbeck himtielf, and other friends 
of education, as well as by the master me* 
chanics and workmen of the metropolis.— 
A meeting was held in November; the 
Mechanics' Institution was formed ; a sub- 
scription opened ; and a set of regulations 
adopted. One of these, by far the most im- 
portant, and one which should be considered 
altogether essential, provides that the com- 
mittee of management shall l)e chosen by 
the whole students, and consist of at least 
two- thirds working men. The plan was 
so speedily carried into execution, that in 
January, Dr. Birkbeck, the president, most 
appropriately opened the Institution with 
an introductory address to many hundred 
workmen, crowding from g^reat distances 
in tiie worst season, and after die toils of 
the day were over, to slake that thirst of 
knowledge which forms the most glorious 
characteristic of the age ; nor was the vo- 
luntary offer of a course of lectures upon 
Mechanics less appropriate on the part of 
Professor Millingtoo, who, with an honest 
pride, declared to his audience, that he had 
originally belonged to the same class with 
themselves. In the course of the year, lec- 
tures were delivered by Mr. Phillips on 
Chemistry, Mr. Dotchin on Geometry, 
Dr. Birkbeck on Hydrostatics, Mr. Coop- 
er on the application of Chemistry to die 
Arts, Mr. Newton on Astronomy, Mr. 
Tatum on Electricity, and Mr. Black on 
the French Language, to great and increas- 
ing numbers of workmen. About a thou- 
sand now belong to the Institution, and 
pay 20s. a year. Temporary accommoda- 
tion has hitherto been provided at the 
diapel in Monkwell- Street, formerly Dr. 
Lindsey*s ; and if upon such a subject we 
might make any account of omens, surely 
a scheme for the improvement of mankind 
could not be commenced under happier aus- 
pices than in the place which so virtuous 
and enlightened a friend of his country had 
once filled with the spirit of genuine phil- 
anthropy and universal toleration. But 
extensive premises have been procured in 
Southampton Buildings, for the permanent 
seat of the Institution ; and the foundation 
has been laid there of a spacious lecture- 
room, and other suitable apartments ibr the 
library and apparatus. The sum required 
for these buildings exceeds three thousand 
pounds; and it has been generously ad- 
vanced by Dr. Birkbeck. Others have 
made presents of money, books, and appar- 
atus ; and we should mention with greater 
admiration, the gift of a thousand pounds 
from Sir Francis Burdett, but that those 
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who know him ftud who mark his conduct, 
have 80 long since become accustomed to 
such acts of wise and splendid benevolence, 
that they cease to make us wonder. 

An Elementary School of Arithmetic 
was opened on the evening of the first an- 
niversary, and has since been regularly con- 
tinued on Tuesday, lliursday, and Satur~ 
day evenings in each week, with the ex- 
ception of an interval of a few days at 
Christmas. The attendance of the mem- 
bers In the Arithmeticid School has been 
numerous and r^ular, and the mode of in- 
struction adopted by Mr. Collins has af- 
forded general satisfiution. 

Arrangements have been made for com- 
mencing a Mathematical School for the 
instruction of the members in Algebra, 
Geometry, and Trigonometry, which will 
be opened in a few weeks, and will be fol- 
lowed by the School of Perspective and 
Architecture, as soou as circumstances will 
permit. 

Dr* Allen has delivered lectures on the 
new method of investigating the Powers of 
the Human Mind ; Mr. Partington on Op- 
tics ; Dr. Birkbeck on Acoustics, and also 
on the Phenomena of Winds; Mr. Ogg 
on Geology; and Mr. Wheeler has com* 
menoed a course of lectures on Botany. 

MANCHESTER.— This great and 
wealthy and industrinus town might 
well be expected to be among the earli- 
est and most zealous in forming an Insti- 
tution. This was resolved upon in April, 
1824s and ample preparations appear to 
have been made for carrying the plan 
into execution — £198 had been received 
before the end of July ; of that sum, 
£24S were annual donations ; and 191 
mechanios had entered their names as 
subscribers, at one pound a year. A 
library is forming, and preparations 
making for delivering a course of lec- 
tures. The management of the Institu- 
tion, however, is entrusted to Directors 
choaen by and among the honorary 
members only, and these are persons 
who either pay ten guineas aA entrance, 
or a guinea a yeai*, beside the subscrip- 
tion of 20s. 

The Mechanics* Library was opened 
to the subscribers to the Institute on 
Monday, 26th Feb. and a lai^ number 
of persons have already come forward, 
since that time, and paid subscriptions 
to entitle them to tidce out books for 
perusal. The library, at present, con- 
sists of about six hundred volumes. 

MUSSELBURGH— In the honest 
town of Musselburgh, a Mechanics * In- 



stitothm has within thMs iaw 
been estabUsbed. A few rafffJiMiIni 
first met for the pnrpoae of ooosidtfim 
the practicability of estaMtwhing nek ai 
Institation ^ some were Tsry MWgelesrf 
its success, whilst others doobtsd of ft 
altogether: bat mastering imolartMi 
they advertised a poblio meeting Jo k 
held on the 22d of ApriL The Mi«io. 
trates at onoe granted the nee of thi 
Town Hall for the meeting, and it wm 
highly delightful to peroeive, that Oe 
Hall was crowded to exeeas. BiiHi 
Kemp was called to the ohair; and a 
short address was made to the mestiai 
by Dr. Moir, on the advantagos if 
knowledge, and on the utility of Inoli* 
tutions such as tliat which they had nit 
to establish. The Chairman thonpn- 
posed sevend resolutions, ^rhieh wen 
seconded by Captain Stewart, B. Ni 
Millhill. In a short time, 53 pofsoai 
entered their names as memhers; sai 
Ten Guineas were subecribed and |ie> 
sented as a donation by the gentionMi 
present. The annual payment is fiiai 
at five shillings. 

NEWCASTLE.— The praeoediv 
in London gave a great and genend lw> 
pulse to the friends of education, in At 
country, and the town of Newcasdo* 
npen-Tyne was the first to profit by it 
An Institution for the instmetion of 
mechanics by books, lectaree, and sdoa 
tific meetings, was established in Mtrek 
1824, and the first meeting wm hdd 
under the auspices of Mr. Turner, whi 
opened it with an excellent addieos on 
the 11th of May. The memiien an 
admitted by ballot ; but any person pay- 
ing 12s. a year is eligible ; and the oo»> 
mittee of management oonaiats of te 
workmen as well as tlieir maatera. The 
library consists already of 600 or 700 
volumes. Beside bene&ctors, there an 
240 subscribing members, and the aoeet- 
ings for discussion are h^d ni<mthly ; at 
thes^ papers are read and conversationB 
entertained upon any scientific or lite- 
rary subject, with two exemptions only 
^-controversial divinity and party polities. 
A fund is forming fbr the pmndiase of 
apparatus, and lectures will soon to 
commenced. Mr. Tomer, indeed, sots- 
ral years before the estaldishment of Ae 
society, had lectured upon Natural Phi- 
losophy to the working classes. The 
Literary Society which has long flour- 
ished at Newcastle, supported by the 
rich, must have contributed greatly to 
the love of knowledge which is now 
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ilMi| its UflMlngs Among the other 
dHHi ; and the excellent principle ivb ich 
M nhpfeil ci Teeting no property or pri- 
riiifM in.thoee who p&id a tum by way 
tCadmiaioa money, but extending an 
cyal.thara In its muiagement and ad- 
natqpH to yearly subecribera, haa been 
ftrifltly acted upon by the founder* of 
At new Inititation. 

At the lait meeting of the Mechanics* 
iB^kafion at Newcastle, which was 
firy nmnerously attended, a valoable 
pyvon Hbtorical Architecture, by Mr. 
Dahaoiiy was read by one of the Secre- 
tHkw, which excited great approbation. 
The. thanks of the meeting were voted 
Is. Mr».D., and a hope expressed that 
he would make it the first of a series of 
pepera on dmilar sul^ects. 

NORWICH.— At this place a jaeet- 
bg was held a few months ago, and at- 
tended by the most respectable inhabit 
tmts of all sects anHh parties, in order to 
frand a Mechanics* Institution. The 
ml and information displayed there, 
leave no doubt whatever of the plan 
neoeeding. Dr. Yelloly stated to the 
meeting, that the rules of the London 
IiMtitnti<»i had been communicated by 
Dr. Birkbeck. 

NOTTINGHAM.— A society, for 
die dieeuMion of literai'y and scientific 
eolijeets, has recently been established 
h tbe town of Nottingham. The Rev. 
IL W. Almond, M. A. is the President 
<>f Che new Institution, and a highly re- 
sectable committee have undertaken the 
Aumagement for the ensuing year. 

PORTSMOUTH.— Means are be- 
'<kg adopted for erecting a Mechanics* 
Xtistitation in this place, and a commu- 
nication has been received from them by 
^lie Committee of the London Mechan- 
'^C:«* Institution announcing this intention. 

PRESTONHOLM, Lanabkshire. 
""---An Institution on the plan of that at 
^lie Ola^gpw Gas Work, has been formed 
^7 the workmen at the Flax Mills of 
)lir. John Craig, at that place. Mr. 
Oraig deserves the greatest credit for the 
^neounigement which he has afforded to 
Ikla men. 

RENTON, Dumbartonshire.— In 
this village, a Literary Society has ex- 
isted for rather more than a year, at 
which questions of any kind are propos- 
ed and debated by the members. 

RICHMOND.— An Institution has 
been formed at this place, in the North- 



Riding of Yorkshire, under the patron- 
age of Lord Dundas, and John Ilutton, 
Esq. of Marskc^ the High-Sheriff of the 
County. A meeting of the inhabitants 
friendly to the design, was held on the 
28th Feb. last, at which a series of re- 
solutions were passed, forming the out- 
line of the Institution. It is determined 
in the first instance to confine the pro- 
ject to a library and reading-room, the 
annual subscription to which is fixed at 
eight shillings, and the officers are to be 
chosen by and from the subscriliers at 
large, without distinction. (See No. 
LXVL p. lj», Vol. III. of our Maga- 
zine.) 

ROSS, Hkrefordshtre. — A com- 
munication has been received by the 
Committee of the I^ndon Mechanics* 
Institution, announcing the intention of 
forming an Institution of the same kind 
here. 

ROTHERHAM. — A meeting of 
the mechanics of this place and its neigh- 
bourhood, was held on Mmiday the l^th 
February last, for the purpose of estab- 
lishing a Mechanics' Institution. Reso- 
lutions were passed for the purpose of 
founding a library and obtaining such 
models and apparatus as the funds of the 
society will permit. 

SHEFFIELD.— A Mechanics and 
Apprentices' Library was instituted in 
this city, in December 1823, and opened 
in the February following, under the 
able and z^ilous superintendence of Mr. ^ 
Montgomery, a name well known in the 
literary world, and held in deserved hon- 
our by philanthropists. The rules ap* 
pear to us most excellent. In the work- 
men is vested the property, in shares of 
5s. each, paid at first, and they after- 
wards pay 68. a year ; they form the 
class of proprietors ; the others, the Aon- 
orary members, present gifts in money 
and books, and may, if chosen by the 
body at large, fill the offices, but have 
no share in the property. The commit- 
tee may consist entirely of proprietors $ 
and must have two-thirds from that 
body. Apprentices have the use of the 
books for 4s. yearly. The librarian is 
to attend daily, and have the care of the 
property ; he is therefore paid : perhaps 
this might be rendered unnecessary, by 
adopting some of the judicious regula* 
tions established at Liverpool, and ex- 
changing the books once a week. Every 
donor of a book must write his name in 
it, as a kind of check ; and a rule has 
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beeo made, m we underataDd, after a 
very thorough and somewhat earnest 
dUcussion, giving an appeal against the 
admission of books to the ministers of 
the different denominations who are sul>- 
scribers ; this rule has, liowever.- never 
yet been acted upon. Members lose the 
benefits of the society, if In the work- 
bouse or i;i prison; but are restored 
when liberated without payment of their 
arrears. Of this admirable Institution 
there are now 360 members ; of whom 
310 are proprietors, and the numbers of 
these increase daily. There are 1400 
volumes, including some most liberal do- 
nations; all collected in nine months; 
and 30 apprentices receive the benefits 
of the society on the terms already stat- 
ed. A Library and Philosophical Society 
has long flourished at Sheffield, and it 
now reckons 350 members, almost all 
manufacturers and tradesmen. Lectures 
are occasionally given in it, and we re- 
joice to hear, that there is an arrange- 
ment in agitation for admitting the 
workmen to the benefit of these as soon 
as the new premises are ready. It is 
related, as an interesting anecdote for 
the encouragement of this design : " We 
h%ve in our employment a common cut- 
ler, who found leisure, in a bad time of 
trade, to amuse himself with entymolo- 
gy, and who has made great progress in 
arranging a collecthm of insects for our 
museum. Another youth, in an obscure 
station, is preparing specimens of our 
Flora for the same. Ingenious mechan- 
ical models have been repeatedly brought 
before us by persons from whom little 
beyond ordinary handicraft could have 
been expected.** 

SPITALFIELDS— A Mechanics* 
Institution is about to be formed in this 
place under the auspices of Di*. Birkbeck. 

Several enlightened individuals, taking 
into consideration the distance of this 
part of the town from the centi*al Insti- 
tution in Southampton Buildings, and 
also the dense population by which it is 
inhabited, comprehending at least 20,000 
workmen, conceived the idea of commu- 
nicating scientific instruction to them, 
by the establishment of one of those ad- 
mirable Institutions, which seem destined 
to effect a complete revolution in the 
sentiments and habits of the operative 
mechanics of this country. 

With a view of ascertaining the pro- 
bability of success in this laudable un- 



dertaking, diligent inqulriet haYe hma 
made among the masters mnd journey- 
men in the silk trade, «ad the result sf 
these inquiries was so eatls&ctory, that 
the gentlemen who had so kindly inter^ 
ested themselves in the bualDeaB, fidt no 
hesitation in determinicg to attonpt fks 
accomplishment of their design. As a 
preliminary step, it was, howerer, eoo- 
sidered advisable, that a few lectom 
should be delivered to the mechanics sf 
Spittalfields, previous to the final ar- 
rangements for establishing the InatitD- 
tion, in order that they might be better 
acquainted with the principles upsa 
which it was to be oondoctad, and tlw 
advantages to be derived from its eidib- 
lishment. 

For this purpose, a request was mada 
to Mr. Partington, of the London In- 
stitution, that he would have the kind- 
ness to deliver the introdoetory leetiin% 
with which request he immediately eom- 
plied; and the enlightened and pUJaa- 
thropic President of the London Me- 
chanics* Institution, Dr. Birkbeck, hav- 
ing also consented, at the solicitatioD of 
the promoters of the plan, to elnddato 
its nature and objects by an opening ad- 
dress, it was finally determined tliat the 
preliminary address of the Hrorthy Doc- 
tor, and Mr. Partington's first leeton^ 
should be delivered on Thursday, IDA 
March, at Gibraltar Chapel, in Chonh- 
Street, Spitalfields. 

The chapel, which will contain aboot 
800 persons, and the use of which hai 
been kindly granted by the Rev. Mr. 
Brown, was crowded to excess at an 
early hour, and the entrance of Dr. 
Birkbeck, accompanied by the gentlemca 
who have so indefatigably exerted them- 
selves on this occasion, was greeted with 
loud applause. As soon as silence was 
obtained, the learned Doctor oommeneed 
his introductory address, at the oondn- 
sion of which, Mr. Partington delivered 
his lecture. Both address and leetore 
were received with the greatest applause; 
so that there is little reason to doubt of 
the success of the undertaking. 

WIOAN, Lakgashirx. — An Instita- 
tion has been formed here on the plan of 
that which has been found so useful at the 
Glasgow Gas Work, with this dilferener» 
however, that instead of being applicable 
only to a particular work, it is open to 
the mechanics of the town and neighbour- 
hood. 



Published every Saturday, by W. IL M'Phun, idd, Trongate, Glai^w. 

CnaLL, PEINT£1. 



THE aiiABQOW 
MECHANICS' MAGAZINE, 

A CommitUe of Civil Engineers and Praetieal Mechanics. 



No. LXXIII. Satunlai/, lith H 



Method qf Producing Damp in Power T^oom Pactories, &c. 




L d^EB 





THE GLASGOW 



IMPROVED METHOD 
By J. FiBursoK. Fan 
To the Editor of tbs 

LoNDDN JouaHtl. OF AbtS, kc. 

Sir, — The subject of roaile and 
roBit-niaking liaving of late occupied 
a considerable portion of public at- 
teatioR, perhaps you will pennit 
me, lhroug;h the mediutn of your 
useful Journal, to Boggest a. novel 
method of laying down a ruad'way, 
suited to the streetH of London and 
other gireat towns. The principle 
material of which I propose to 
make my road is wood ; but let not 
the idea be ha!ilily discarded, be- 
cause so perishable a nialerial is to 
be employed, until my views in bo 
doing, and plan of applying it, are 
fully nnderatood. Many yeata 
back I laid down a piece of road of 
the kind I am about to deacribe, 
nhicb has ever since been in use, 
find remains in pood order. I very 
recently took up a portion of the 
road, for the sake of obaerviqg it, 
when the wood of which it ivaa 
constructed appeared to be as Boqnd, 
and likdy.Io tndure, as on tin 
:day when the road' was first laiti 
down.. My (engagements having 
been j^ the agriijult oral' line, and ia 
the northern part of iWb island, I 
have ani liafL diat opporttinity of 
'^exh'itiiting my. plans in operation in 
J. tlie mptrop<iii«, which 1 now intend 
to do at an t'p-ly period, 

Tlie niulhod'<if making roads 
'■'fidopt^ed. bvi Mr. M'Adani, is un- 
' qiiestibiiahly .excellent in its' way, 
'^ and well caJouloied for open aitua- 
•"tlous; but in the narrow streets of.' 
^ Xondun, end ellier Jarge towns, 
f* _' wherfi._ijie ,ifa£c is incesiani, and 
f ,all deHcriplions of carriages are con- 
^'«tant^ rflUtng.-ovor 'the road iii 
*! ,n earl Jr,_ ill c tiama fracW^ the wear 
and t(;(ir in ejcessiTi^ "nd for be- 
yond iiny thing ge.oeraily coDteni- 
' plated 1 consequently, tbe njud in 
winter, and dust in summer, nil! 



OF PAVING STREETS. 

ner, MuirUrk, Aynliire. 

be a nuisance too great to be long 
endured by tbe inhabitants. 

Conceiving, then, that the public 
will very soon be ciNivinced tbal 
nutliing but a arable material will 
answer for llie road-ways in tbe 
metropolis, I shaH.diaroisa the con- 
siderBtio)! of M'Aa»m's plan, and, 
without tiirther preface^ describe ^" 
tbe mode by which I propose to 
remedy existing, evds, and to form 
a road that shall be Htaljlei durable, 
clean, and provenl that astounding , 
noisfe whrdi is so .extremely annoy- 
ing, itol only to alfaugers, but to 
tbe inFiabitant»t jjipin^lves. 

In flg, 1, a plai) pr hoiizantB] 
view is given of a portion »f paving 
for a public sli-eei of th^ liiiid which 
■' J. '".Fig..2, isaver- 
iF the sifne, taken 
a, is an oblong 
box made of casf. iron ^fib cross 
partitions, leaving, eight^n square 
sockets, Into fach of whifdt H wooden 
block, the grain' upwanta, ia lo be 
inserted for ih^ purpose of occupy- 
■ing the place of the ordliia.ry paving 
si-nes. These bloc](9i,(nay be rf 
any Wnd of Wooil ibat would an- 
swer for .Tttt purp«e, though I 
shoold pMler Urcli fir, ^ that Is 
less- likely tor decay Ibaq most other 
woods, and is more tough and diffi. 
cult to be split ot tott a.'!i(nder, and 
wliefl. kept-damp, BB'ti naturally 
would W while in the bitfi, wotdd 
last for apiBs:" : The fflti^^^ng gf 
these Wooden blotrkU might bv about 
eight inches 0t{uat^ dn xhe'n i^n 
surface, »nd abottt >ighleen inftgg '' 
high J their form, Ba seen in t>» 
Kction^ fig-'^t Mbould he slightly' 
tsperntfc from - a ' iJitTe helow the 
middle donnwsrdS, ftii-'tlle purpose '^ 
of fitting solidly into the recesses of 
liio iron box, and alio slightly taper- 
ing upwards from the same part, aa 
shown in the section, for the pur. 
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^ poae of alloiring gravel or broken 
Btones to be introduced between 
tbe woodea blocks when fixed, in 
order to wedge and coB&ut) the 
blocks firmly, and prevent ihem 
from being shaken or displaced by 
the carriages as they pass over. 

Tlie iron boxes may he about 
four feel and a half by two feet and 
a half on their superfices, and about 
eight iiiches deep, or any other 
dimenaion that circumstancea may 
Tender convenient. Tbe bed or 
foundation of the road being pre- 
pared by rolling, ramming, or other- 
wise, HO as to be perfectly solid, and 
Vfel as possible ; as many of 
i boxes are to be laid donn as 
r the road, and which are 
de as secure as inoy be, on 
9 sides, to prevent them from 
^ , i from their sitoaiions, 

D the recesses of the iron boxes; 
e blocks of wood previously pre- 
iredi and all of one length, are to 
) imrodncnd, the length-ways of 
« gruu, in a perpendicular direc- 
When they are ibas placed, 
ir surfaces being all level, gravel, 
ken stones, or hard rubbish are 
be rammed in between the 
>odeD blocks, and the road will 
• formed ready for immediate use, 
B Mich a firm manner, tliat neither 
the heaviest weights 
^Uch may pass over it, will in any 
l^ree alter its level, or destroy ihp 
nterials of which it is composed. 
The advantages of this plan for 

I Ist. That being laid on an iron 
1 the blocks forming right 
all sides, the whole would 
■ (10 completely packed, that there 
>iild be no possibility of ita being 
w deranged, as the coumon 
^e-way is subject to. and 
pliich niakea it ao very imperfect. 
2d. Should any portions of it re- 
H^ure to be r^ed at any time to 
IH to the water or gas pipes, a 
Kog which daily occurs, it could 



be lud down again precisely in the 
same manner as it was taken up; 
whereas in breaking the rommoD 
road'Ways on the M'Adamize plan, 
the materials cannot again be laid 
so aa to connect or assimilate with 
the rest, from which it has been 
broken. 

3d. It is evident that there would 
be mucb less ivaste on wood set on 
end, OS above described, than on 
l)ie hardest whin or granite, if ex- 
posed to tbe same wear. I made 
the experiment many years ago in a. 
pavement upon my father's pre- 
mises. Our stones frequently sunk, 
and for experiment, I cut some 
pieces of wood according to the 
size required, and introduced them 
in place of the stone, set on end in 
tlie same manner I have already 
described, with wood planks at the 
bottom, and after a lapse of twenty- 
five years, I observed that the 
^anite has undei^one mure wear 
tlian the wood, the latter of which 
now stands more prominent and 
flush than any other part of tbe 
causeway that surrounds it. I 
raised some of the wooden blocks, 
expecting them to have undergone 
eonsiderable decay, but was sur- 
prised on finding that the wood 
was quite as fresh as on die day 
it was laid. 

4th. As there is lees waste on 
the wood than on the granite, thers 
will of course be less mud or ditt 
iti wot weather, anil less dust in 

5lh. The wood being laid on a 
complete level between tim foot- 
ways, there would not oiJy be much 
more accommodation for all car- 
riages, but the streets would also 
be reudered capable of being washed 
in the most complete manner, by 
dischaiging from the 6re plugs as 
often as necessary a quantity of 
water, which from the level of ihe 
paving would he en^Vtii wi fto^ 
over its suiface, anA cwrj ■wi^ * 
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all the mud in wet weather, and 
would lay the dust in dry. 

6tli. The noise of the passing 
carriapfes would he entirely dead- 
ened. There would heMittle vi- 
hration and jolting of carriages. 
Tliey would run along such a 
wooden street with the same com- 
fort to the ridere as they would on 
the Mall in St. James's Park. 

7th. The gas and water mains 
should he laid in a trough of cast 
iron, of sufficient size to hold them, 
extending along each side of the 
pavement, and might be covered 
with a cast iron top or lid, upon 
which the blocks or pavement 
would be laid; and when the gas 
or water pipes at any time required 
to be repaired, access could be had 
to them at one-fourth of the present 
trouble and expense. 



8th. There would be at least 
thirty per cent, saved in the wear 
and tear of horses and carriages. 

9th. In proportion as the wooden 
pavement was introduced, the roads 
in the vicinity of London would be 
improved, by the same granite 
stones, when broken, being ap- 
plicable to the making or mending 
of those roads, in preference to the 
use of the flints. 

10th. In the same proportion as 
the street would be cleared of filth, 
mud, and vegetable matter imder- 
going decomposition, (by which the 
air is so much contaminated,) so 
would the health and longevity of 
your citizens and inhabitants be 
preserved and extended. 
I am, Sir, 

Yours, &c 

John Finlayson. 



METHOD OF PRODUCING DAMP IN POWER-LOOM 

FACTORIES. 



Gentlemen, — From the many 
improvements which have been 
made, and essays written, on power- 
loom weaving, it would appear it 
has now become an object of ex- 
tensive speculation ; but it still la- 
bours under a very great disadvan- 
tage, (if the factories are built high,) 
viz. the want of a sufficient portion 
of damp. As I have never as yet 
heard or seen any hints with regard 
to remedying this, I beg to submit 
my plan for your examination, 
which, if found to deserve a place 
in your vahtable Magazine, you 
will much oblige me by inserting. 

It is well known that cotton-yarn 
has a very great affinity for mois- 
ture, so much so, indeed, as to in- 
crease very materially in weight by 
being hung over vessels filled with 
water. It is likewise known that 
the atmosphere becomes so loaded 
with humidity from the presence of 
water, aa to affect the hygrometer 



very considerably. On these pro- 
perties this method of moderating 
the drought in power-loom factories 
depends. It is to place vessek 
filled with water under the looms, 
of a sufficient length and width, 
and about one inch deep, so formed 
tliat the damping surface may be 
increased or diminished at pleasure, 
by supplying or taking away the 
water. The atmosphere may thus 
be always kept at a degree of hu- 
midity, according as the work re- 
quires it, by referring to a hygro- 
meter, placed there for the purpose; 
and, consequently, the yam will be 
prevented from becoming brittle 
and breaking, as it invariably does 
when there is too great a portion 
of drought. Should the moisture 
seem to come too direct on the 
yarn, let the vessels be placed in 
any other part of the bouse, pro- 
bably Over the looms, so that the 
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The vessels in each flat ought to 
be all on one level, and connected 
together, so that they may be filled 
or emptied at once, and in any pro- 
portion, from a pipe on the outside, 
by the overseer, indepenrlent of the 
ivorkers witliiu. The water for 
this purpose beinpr pumped up by 
tbe engine, may be changed every 
two or three days, ho as to j)revent 
any smell arising from stagnation. 

Fig. 3 rcpixisents a section of this 
plan, wherein A A are tlie vessels 



to be placed under die looms, and 
connected by means of the pipes 
B, B, to another, D, D, in the pas- 
sage, which is su])plied from the 
cistern C, and furnislied with pro- 
per stop-cocks, &c. and a graduated 
glass tube for the puqiose of raising 
or lowering the water in the ves- 
sels when required. 

I am, yours, &c. 

J. A. 

South Hauover-Strtet, 'Tlh May, ISil 



ON DliAlNING OLD WASTES IN COAL MINES. 



Gentlemen, — I beg leave to 
Yiand you the foUowinir, as an an- 
swer to a tjuery ])roposed by a 
** Coal Hewer" in No. LXVlIf. of 
the present volume of your Maga- 
^ne. The plan that I propose, 1 
liave seen acted upon with great 
«lfect in a case, as fiu* as I can 
3udge, nearly similar to that mention- 
ed by your Correspondent. The pit, 

A, (fig. 4,) in which the workings 
"were to the dip, got so deluged 
inth water, tliat the men were 
obliged to abandon it : another pit, 

B, was sunk at some distance from 
the old one, the workings of which 
were to the rise, so that the men 
were always in danger of breaking 
in upon the old workings of the pit 
A. The plan pursued to obviate 
the danger was this: they kept 
three bores always before them, of 
about one, or one and a half inch 
diameter each; one in the centre 
as at C, of 30 feet long, the other 
two, £ and D, went oif at angles 
of 45 degrees, they were 24* feet 
long. The use of the latter being 
in c&se any of the old workings 
might extend farther at the sides 
than the centre C, as shown at G 
and F, so that they were always 
sure to give timely warning of the 
approach to the old waste. These 
bores or tunnels can be so eulai^ed 



or diminished as to dischanic only 
Jis mucii water as the engine is ca- 
pable of deliverinjT. But there is 
a plan I have seen followed in pits 
where the workings were both to 
the rise and dip, and when the wa- 
ter was coining in such quantities 
as to deluge the low workings, as 
in the above casii ; a dam was made 
of timber across the mine as at II, 
the seams of which were caulked 
with oakum, the ends of the logs 
were sunk in the sides of the mine 
from three to four feet horizontally, 
the lower one being sunk in the 
pavement, a pipe was put through, 
having a fiaunch on one end to i^x 
it inside, and a stop-cock at the 
other to regulate the quantity of 
water as shown at L ; at the top 
of the dam was an air-tube, K, to 
take away any risk of the dam 
bursting. The sluice door at I is 
for the convenience of the workmen 
caulking the seams inside of the 
dam; it opens off the inside, and 
the pressure of the water keeps it 
tight. This plan is of great service 
in insm*ing the safety and ease of 
the men while working, and as it 
will in some degree answer the pur- 
pose of your Correspondent, I shall 
feel obliged at your inserting it. 
I am, yours, &c. 

Glasgow, 28th AprU, 1825. S. & 



THE GLASGOW 



P, S. Since writing the above, 
I see that your able Correspondent, 
G. M. has bail the start of mi: ; but 
I tbink from a careful perusal of hia 
letter, ibat he hasindeed conceived 
a "wrong idea" of the «ubject, 
and gone on the premises, that the 

E[ings were on a borizonta] plane. 



pit in Scotland that I have i 
and i^t IB not a lew; they always 
riae or dip to a certain angle, 
Horaetimea as high as 45 decrees; 
bowerer, such discuasioiiB are bigfaly 
useful, as they tend to elicit facte, 
the establishment of which ought 
to be the chief boast of your useftil 



ON WATER TRAPS FOB COMMON SEWEUS. 



Gentlemen, — It has often oc- 
o me when passing through 

) streets in London, on seeing 
men going down into the common 
■ewers to cleanse them, that some 
iinpropement might be made to 
save the men the very disagreeable, 
and, I may say, dangerous mode at 
present pursued. Being a. sub- 
scriber tu your valuable little work, 
I have again had my tliovghta 
roused lo this subject, by seeing 
some of your Correspondents" ideas 
made public, for " Water traps to 
prevent smell from common sewers." 
Now I think my idea to remedy 
what I have above complained of — 
and my idea to simplify your water 
trap — may, with the greatest ease, 
be broDght together: the accom- 
panying sketch may serve to explain 
my thoughts : — 

b, a pit (made to what depth, and 
what shape you think best,) along 

1 rfd c the sewer ; c, the grating from 

B|te Btreat ; d, a trunk 

f 



' ,p>t, 



cate with tlie sewer and the 
but elevated at the e 
the sewer, that tlie other end may 
dip into the water to serve as a 
water or stiuk trap; e, the water; ^ 
the ilirt and other rubbish that will 
not float away. Now, the intentK 
of the pit is, to save the 
going down into the aewer, i 
grating may be thrown back eve 
three, sii, nine, or twelve d 
to take out the dirt from the bi 
and the trunk is my idea to m 
as a trap (to prevent all iui|(1a 
smell) on a simple plan. SI: 
the above be thought worthy oCSj 
place in your Magazine, that bf W 
simplicity it may be found won 
a trial, and by that trial it may be 
found to answer the purposes it w 
intended to remedy, I shall feal 
happy in having added a comfort (ft! 
the good city of Glasgow. 
I am, yours, ttc. 

w.e 

London, Stb Apt'd, LS^. 



IWEE TO THE QUERY AS TO THE ALTITUDE OF A TElB 
RESTRIAL OBJECT. 



■Oentlkmen, — I observe in your 
instructive and useful Magazine a 
query from X. Q w'a. " The alti- 
tude of a terrestrial object situated 
^ttave the horizontal plane, i>einr 
■|^ 43', 37" 43', and tiO" 12'; it 
^^bquired to detennine frtim thence 



that cannot be dispensed ' 
namely, tbe length of a aid 
one of the triangles nhicji i 
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othar data sspplies, stnce the angu- 
lar oltitodes of the olgect A A, Bg. 
6. Bs seen from e,d, e; and of A 
B, as seen from C, D, E, trill be 
th« same respectively. 

Your CoirespoDdeol is probably 
«ware that if C, D, B, be in the 
same straight tine and parallel to 
the horisoijlal level, the question is 
■nan'Bred by the applii-ation of b 
problem in plane trigonometry, 
provided the dixtance between C 
and D is measured; and iu that 
case the measure of the altitude 
from E becomes unnecessary. For, 
in the triangle A, B, D, since the 
angle at B is & right angle, and 
ainc« the angle at D is meaaured, 



It 



die angle at A is known, bnt ) 
exterior angle A, D, C, ^ and 
B, A, D, + A, B, D, : - in S 
triangle A, D, C, the angle at D li 
known, and since die angle W C i 
measured, ', - the angle at A I 
known, and the side D C ts me* 
sored. Now, the sides A D k 
A C may be found, since Uiey ai 
the known side D C are aa t 
sines of their opposite Kngles I 
spectively. Let the side A D li 
found ; then as radius : A D : : "' 
angle A, D, B : side A B, nan 
the height of the object. 

I am, yours, Sec 

A SAti^v, 



ON DRAINING OLD WASTES IN COAL MINES, 



Gb(jtlemen, — G. M.'s answer 
to Ae query by a " Coal Hewer," 
in No. LXX. of' the present volume 
of yonr Magazine, is imperfect. If 
the boundary of the waste is ascer- 
tained exactly, there vrill be no 
diffirulty or danger in driving the 
new workings within four yards of 
the wante, and after this is done, a 
bore of an inch and half in diameter 
Bhoutd be put through upon it, near 
the bottom of the coal, so that it 
may carry off the moat of the wa^ 
ter. If, again, more water issues 
from this bore than the engine can 
^Bcharge, a plug should be put la 
It, having a cock, so that the quan- 
tity of water may be regulated 
thereby ; but if, on the other hand, 
the engine can discharge more, a 
aecond bore may be put through, 
■8 it would be diflicnlt to enlarge 
the first, on account of the run of 
wnter. G. M. proposes tn make 



the bore or mine communicate wi^ 
the waste above the surface of tl| 
water, which would be very difl 
cult, and, in most instances, (wil 
a bore,) impossible; because, if tl> 
waste is filled with water from tb 
pavement to the roof, as it mo^ 
likely will be, no commnnica 
could be made from the same si 
of coal with a bore, to commi 
CBte with the waste above the su^ 
face of the water contained in it, i 
it is intended to communicate wit 
the waste to the dip of the old fields 
That this is evident will appear tr 

If there is no plan extant of thj 
old waste, and it cannot be exactly 
ascertained, a bore should he kepi 
going at least four yards a-head 4 
the workman who is driving for Iti 
I am, yours, 8(c. 

A. K.J 



ON THE CRANK- 

GENTLEMeir, — In No, LXIX. one on the water-whceU to 

of the present voJnoie, I observe a farmer of Vheae, N.. %. \i«^ 

huer by A. B. 00 the craak, and comptimen^Df^ VJ . C wr ^ 
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hiB aid to the discovery of tmtli ; 
butimmedjslely it is inainnated that 
W. C.'b Jonimimication is defective, 
because he haa not shown the fallacy, 
ttiBt ia to say, the singtdar process 
in A. B.'s brain, which gave birth to 
his supposed improvement. This 
is flurely requiriof; too much, as the 
comparing a aank to an inclined 

Elane probably never entered the 
ead of any other person. He who 
arrives at true principles in mechau' 
ica, renders an essential service to 
mankind, nor is Iiis merit lessened 
because he does not undertake the 
foolish task of accounting for others' 
blondera. Again, W. C. is tacitly 
charged witb want of accuracy in 
saying that no power is lost by the 
crank : for though, says A. B., the 
loss ia not so great as ^ it is -^ ; 
but as A. B. did not add this ^ 
part to the i in hia first letter on 
the crank, be is either cbai^able 
with the inaccuracy thrown on 
W. C. or he haa found out this ^ 
of loss since he wrote it> The latter 
supposition is most probable, as it 
has nothing to do with the other 
loss, but is derived from a source 
totally different, but equally un- 
founded. A. B. might as well tell 
us that it is not ao far from Glasgow 
to Dollar aa from Dollar to Gla.i- 
gow, as that the diameter of the 
sweep of the crank is not equal to 
the stroke of the piston, if both ends 
of the beam are equal, or that any 
power is lost though they should be 
unequal. This is so well known to 
all who understand the simple lever, 
that to prove it would be a waste 
of words. I would just refer to the 



in every point that altecta the ques- 
tion concerning this loss of a ^ 
part of the power ; the one eni 
rises as the other falls, and both 
describe arcs of a circle: put ft 
pound into one scale, does not 
every child know that it is exactly 
balanced by a pound in the other, 
and not a grain of weight or poirer 
is, or can possibly he lost? 

As to A. B.'s other letter on the 
water-wbeel, I bavo to observe, 
that I refuted the principle of 
hia anpposed improvements in No. 
LXVII. (more than two weeks agc^) 
60 that had he not written both hii 
letters in one day, he might have 
saved tbo trouble of the last one ; 
however, he seems determined not 
to lose the merit of proving him- 
self ' wrong, since he caunot prove 
he is right; but he has bestowed the 
honour of eug^sting the improve' 
meat to some iiUelligent mechanics 
of whom there was not a word dB 
it was proved good for nothing, 
1 BUI, yours, &c 

G.M. 

Ctueow, £d Ua;, KW. 

£We have inserted this letter la 
we received it, although we think 
our correspondent G, JM. haa been 
too severe on our friend in Dollar. 
We respect them both, and always 
feel satisiaction in inserting their 
communications; but we wiah to 
see them always write in temper. 
This letter was intended to OBire 
been inserted last week, but Bone 
bow or other it fell aside.] 



ON MICROSCOPES, 
Db. Goring has caused Mr. W. and .11 inches aperture. Uaedw 
Tulley of Islington to execute a single lenses, these constitute di« 
triple acromalic lens of .333 inches utmost perfection to which magni- 
wfJeTalfoi'ua and .3 inches aperture, fying glasses can he brunght by 
ami another of onh .2 iadtea h\:iin, arlificie\ cowi^niiWCwn, Wv 'Owea 

— 1 
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[s too low to be exteusively 
t. Applied, howev^er, as 
glasses, to a compound mi- 
te with yarious apertures 
e-glasses, according to the 
of the body under examina- 
hey render the instrument 
99 single lenses of the same 
\fvng power y on its capacity 
BTing the most difficult test 
— a degree of superiority 
no compound instruments in 
a magnified image of an ob- 
viewed, instead of the object 
lave ever*yet attcainod ; * and 
lequence of the luxurious ac- 
Klation of their large field of 
EUid the facilities they afford 
uminating opaque objects, 
itherto been justly rejected 
most distinguished naturalists 
ur of the simple single lens. 
tice to the celebrated Mr. 
bton, to whom science is so 
ndly indebted on so many 
tSy it is proper to observe, 

. Herschell) in a most original and 
r paper in the Transactions of the 
odety for 1821, Part II. has ascer- 
le true theoretical curves for giving 
Uest quantity of central spherical 
m in a magnifying glass composed 
eases. Dr. Goring instigated Mr. 
28 Varley to make that combina- 
rresented at fig. 5 of the plato at- 
90 the paper jdluded to, on such a 
to give a focus of only 1— Gth of an 
lih 1— 15th of an inch of aperture. — 
rms the best object-glass for a com- 
nicroscope which can be made, (ex- 
tiie acliromatus,) to which it ap- 
ites very much in point of distinct- 
;, however, confuses the outline of 
and minute transparent objects 
ringe of colour, which is very pre- 
to vision. As a single microscope, 
inns admirably, and may probably 
atcd on a much smaller scale than 
of an inch focus, so as to give a 
ifiil power; as it is, it shows the 
of mother-of-pearl, and the fine 
flutings on the feathers of moths 
irflies, and other test objects which 
a power throe or four times-higher, 
ndered visible in the common com- 
ueroscope of commerce. 



that he was the person at whose 
ouggestion achromatic lenses were 
first made by Mr. TuDey, and which 
were intended to be applied as the 
object glasses of the microscopes of 
Greenwich circle. The lenses ia 
question were a little more than one 
inch focus, and a quarter of an inch 
aperture, but were rejected by 
Mr. Troughton, as no better than 
common ones, at least for the pur" 
pose they were intended for, and 
with the gi'eatest propriety; for 
though the chromatic aberration in 
them was in a great measure sub- 
dued,the spherical aberration was still 
unaltered; their distinctness, there- 
fore, was no greater than that of a 
common lens of the same angle of 
aperture. An immense difficulty re- 
mained to be overcome, viz, the 
distinction of the aberration of fig- 
ure, together with that arising from 
dispersion, which has now been 
effected. It is but a small point 
gained to render these lenses free 
from colour; for they may, notwith- 
standing, be no better, or even a 
great deal loorse, with regard to 
distinctness, tlian common ones, as 
is the case also with the chromatic 
object glasses of telescopes. 

Mr J. Cuthbert has also, (under 
the direction of Dr. Goring,) con- 
structed a reflecting microscope, on 
tlie principle of that invented by 
Professor Amici of Modena, which, 
in its original condition and di- 
mensionSi viz. with an directive metal 
of 2^ inclies sideral focus, is good 
for nothing, notwithstanding the 
pompous eulogiums which have been 
bestowed on it; being unable to 
show any but the most common and 
easy objects, as can be demonstrated 
by a very excellent one of the kind 
previously made by Mr. Cuthbert, 
in which the objective metal has a 
truly elliptical figure, &c.* Dr. 
Goring was of opinion that the 

* M. DoUand, it \& saAdL, \Aa «2ffia «ift- 
cuted one with tW eamc lesii^Xa. 



priodple of the inatniinent was 
g««4, but that tlia failure in tlie 
pertormance arose from the object 
metal of 2^ iachea focus, with a 
lube 12 inches long, forming an 
itnage wliich was only about three 
limes IsrgN tbao the object, ao that 
bU the rest of the requisite power 
had to be obtained by very deep 
eye-glasaes: be aci^nrdingly planned 
both the optical and raecbanioat ar- 
rangement for another instrument, 
wbicli has an objective mebJ of only 
J& inches aideral foeus, aud .3 inches 
aperture, with a tube 5 in<:hes long. 
This being enecutwl by Mr. Cutri- 
bert, was found to perfoL'm exceed- 
ingly well, and to exhibit any ob- 
j«cta whicii could be seen with the 
aiaglfl microscope, to which it 
aeemed equal, powpr for power. 

Dr. Goring has also caused a 
diammid km of l-20Ui of an inch 
focus, to be executed by Mr. An- 
drew Pritchard of 51, Upper Tfiom- 
hongh-Street, (assistant to Mr. Cor- 
nelius Varley, under whose auspices 
it was worked.) A iliamond is 
well known to be the most re- 
flectory body in nature, at least it 
is the most dlfHcult which could be 
Belecl«d to receire a spherical 
figure; yet it is possible to form a 
Ifiiw of it, as the event has shown, 
ud (if we neglect the obatades 
which present themselves in work- 
ing it) seems precisely the substance 
wbieb b most adapted to form a 
anall microscopic magnifier, for its 
refiscDTe power te nearly double 
that of glaaa, while its despersire 
power ifl no greater than that of 
water 1 its extreme hardness also 
uIliBately causes it to receive the 
most exquittite fi^re and polish, — 
Tbns, B diamond lens will alwayn 



magnify very nearly twice U I 
as a glass one, ground on the 
tool, while ita spherical aad 1 
matic aberrations are no gt 
with a given aperture. Tmk 
in question is plaiiO-«lnvc«^< 
was gronsd on a tool which i 
have made a glass one of 1- 
of an inch focus, to whi(^ it ii 
cisely similar in size and wl 
figure ; it carries the asme W 
alsn equally well, (only mt 
peculiarity of magnifying tw! 
much, being very nearly I-S 
an inch focus.) Moat uufoiti 
ly, several daws have appeal 
the stone, which is, morecnl 
presnnt imperfectly polisbed; 
nevertheless, capable of actiiif 
well, and shows the most di 
objecta both as a sin^ magi 
aud as the objective-glaK of I 
pound instrument: it hu 
used with aa mocfa as 1-41 
an inch of an aperture, and I 
ited to many individuals «rl 
perfect judges of tbeae ^ingtt 
Cornelius Varley (who ia ext 
by DO man in his skill in i^ 
small lensea) proposes to n 
lens of diamond in the aami 
which would form a gbsa 4 
1-^Oth of an inch focus, (bdk 
smallest lena which can W 
made,) which will, of course^ 
a focus of about I— lOOth i 

Farther particulars conod 
the microscopes mentioned Bl 
notice, may be had by appl^ 
the artists who have beenl 
designated ; and a full and pd 
lar account of each will be giv 
a work on the microscope, 1 
is prepaiing for the press. — ^ 
JoHT. Science, No. XXXVL 



NEWTON AND DESCAaXES. 

[From Vollaire'i FbiloBophiul DictigBiry. ] 

e have the utmost Voltaire, his acnteness and d 



f Althodgh 
^alike to tbe religious opinions of 
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le. Wb, therefore,' nith- 
, extract liis rompari- 
HTO great neo — Neiv- 

[>eBcan(9s.3 



I be acknowledged ttiat 
great men were exceed- 
rent (rooi each other in 
luct. their fortune, and 
loiophy. Descai'tcH was 
a brDliant and powerful 
lit which made him a 
AD in his private life as 
bis manner of reasoning, 
nnation was apparent even 
luloaopltical pruductiuDs, 
I vrtiy page aiiound in 
cempaiisoua and illustia- 
iJatura had nearly made 
et; tad he actually cotn- 
the queen of Swedim, a 
Mit«i«in[Qeut, which, to 
lage of his fame was never 
Ue engaged for a time 
BvfaMioQ of anns ; and, 
be had devoted himself 
iiy, lie did not think it 
of bioi to make loce. 
MS of his affecttouB was 
ncine, who died young; 
M be sincerely and teu- 
Btted. He thus eipe- 
lU that Bppeitaius to ha- 
ft long time deemed it 
to aeclude himself from 
Ud «^>ecially from his 
try, in order to phtkiso- 
sriect liberty. In this he 
iy. The men of bi» own 
e toe ignorant to be able 
nioate to him any know- 
id were capable only of 
ii^ury. He quilted 
ime he sought for truth, 
t that time persecuted 
ntcbed philosophy of the 
but be did not find reason 
1 the aniversitiea 
which be chose for 
for at the very time 



when the only propositions of his 
philosophy that were tme were 
condemned in France, be wait also 
persecuted by the pretended pliilo- 
Bophers of Ho!1bu<I, uho under- 
stood him uo better than those in 
bis own country, and w)io, as tbey 
saw bis glory more nearly, hated 
hi« person more bitterly. He was 
obliged to leave Utrecht ; he even 
experienced the accusation of athe- 
ism, that last resource of calumnia- 
tom ; aod the man who had devoted 
all the acutenesB of his extraordi- 
nary intellect to the discovery of 
new proofs of the existence of a 
God, was most absurdly charged 
with denying him altogether. The 
various persecutions he sustained, 
implied extraordinary merit and 
distinguished reputation, both of 
wliich be actually possessed. Ath- 
wart the profound darkness of the 
schools, and the prejudices of popu- 
lar superstition, a ray of reason per- 
vaded the world. His name at 
length obtained such celebiity, that 
rewards were held out to him with 
a view to bis residence in France. 
He was otfered a pension of * 
thousand crowns. He returned in 
the expeclatioo of this allowance; 
but after being at the expense of 
paying for tlie patent, (for patents 



4 



t that 



I give 



, but 



purchased,) be never received hia 
pension, and returned to philoso- 
phize in his solitude of North HoJ- 
land, at the time when the great 
Galileo, at the age of eighty years, 
was languishing out his life in the 
prisons of the Inquisition, for hav- 
ing demonstrated the motion of tbe 
earth. He at length died prema- 
turely at Stockholm, in consequence 
of an improper regimen, amidst a 
number of learned men who were 
bostiie to his opinions or envious of 
bis celelwity, and undw the super- 
intendence of a phpician wb« 
hated bim. 
The career oi Stv \sBat^««w* 
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was widely iliSerent. He lived to 
the great nge of eighty-four yeu«, 
alwayB peaceful, fiappy, and hon- 
oured by Ilia country. It was hia 
great good fortunu, not merely to 
be born io a free eountry, bat at a 
period when the shsnrdities of the 
schools were banished, and reasou 
alone was cultirated ; the world 
could become only his scholar, and 
uot his enemy. 

One point in which he may he 
Htrikingly contrasted with UescartpB 
is, that in the course of so pro- 
longed a life he felt neither passion 
nor weakness. He never once as- 
■ociated as man with women, 
which was eicpressly slated to me 
by the physician and eui^eon, in 
whose presence, if not in whose' 
arms, he expired.* Newton may 
for this excite our admiration, yet 
Descartes ought not to incur our 
censure. 

The prevwliug public opinion in 
England respecting these two phil- 
osophera is, that Descartes w'as a 
visionary and Newton a sage. 
Very few persons in London read 
Descartes, whoae works have in 
fiicl become totally useless. New- 
ton also has very few readers, be- 
cause it requires great knowledge 
and sense to imderatand him. 
Every body, however, talks about 
tbem. No merit is allowed to the 
Frenchman, and every merit is as- 
cribed to the Ene:liahn)an. Thei'e 
are some who think that the de- 

■ ThiE provtB ttut Nevton's pbyiician 
wm not so good a natural philoaopber u 
hiniBclf. Then in no nnequivDCal prouf of 

di» St llie age of eight;-f<liir, whoic miad 
ml calm and Tegulutud, aad who lircd a 
retired and etudioiia ILfe, may pwubly 
neverlhelcsB havB bad his iraakncBMS, nl- 
tboiigh diere may be do living witncmca to 
attest IhoDJ. Beaidea, even if Newton had 
in &ct been perfectly unacquainted vith die 
eDJDj^entii in quertion, trhnt benefit could 
potsibly Jure resulted horn it to mankind ? 



«tructioD of the oitt and one 
versallyreceived doctrine of ni 
abhorring a ' vacuum ; * ihl 
knowledge of the grarity i 
atmosphere! that the discori 
telescopes ; arc all to be attr 
to Newton : he resembka i 
respect Hercules in the &t 
whom the ignorant gave die 
of achievements acti^ly perfi 
by other heroes. 

In a critical examinaiion v 
at London, of the discoune 
de Fonteoelle, the authio' rfl 
to assert, that Descartes VHT 
great geometriciau. Thma^ 
this language niay weB' % 
proached with ingratituda U 
benefacior. Descartes com! 
ns noble a road of Hdence,fir( 
point at which he found '^ea 
to that to \v)iich he carried. 
Newton himself did afterbin 
is the first who taught the i 
find the algebraical eqaatif 
curves. His geometry, tlw 
his powerful and inventive' 
although now become comtM 
familiar, was in his own til 
profound, that no pro&esor T 
ed to undertake the task of el 
ing it, and that there was not 
besides Schitltcns in HoUaa 
Fermat in France, who tea^ 
prehended ' it. He caniM 
spirit of geometry and inT 
into optics, which under ^ 
came a completely new art; i 
notwithstanding this, he V 
some respects entirely mbttl 
is to he remembered that til 
coverer of new lands cannot b 
ly become acquainted with tl 
various productions and qui 
Those who came after ma 
him some obligation at least,.! 
for the discovery. I mil not 
that all the other works of S 
tea abound in errors. 

Geometry was a guide wb 
had in some degree disco vere<i 
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ted him safely through his physical 
researches ; he, however, at last 
abandoned this guide, and gave 
himself up to the spirit of system. 

'f- From that time his philosophy be- 
came nothing more than an ingeni- 
ous romance, and at most only pro- 
bable even to the ignorant pbiloso- 

. phers of the day. He was mis- 
taken on the nature of the soul, on 
the laws of motion, on the nature 

* of light. He admitted the doctrine 
of innate ideas; he invented new 
elements ; he created a world ; he 
made man on his own peculiar 
system ; and it was truly said, that 
Descartes's man was a very differ- 
ent being from the real man. He 
carried his metaphysical errors so 
£bu: as to maintain that two and two 
make four, because it is the will of 
God they should do so; but not- 

.. withstanding all this, it is not 
going beyond the bound of truth to 
say, that he was estimable and re- 
spectable even in his very eiTors. 
He was mistaken, but he was at 
least methodically, consistently, and 

' we may almost say, rationally mis- 
taken. If he invented new chim- 
eras in physics, he at least had the 
merit of destroying old ones. He 
taught his contemporaries the way 
to reason, and how to turn his own 
weapons against himself. If he did 
not pay in good sterling money, he 
at least cried down what was false. 
Descartes gave an eye to the 
blind ; they saw both the faults of 
antiquity and of himself; the road 
opened by him has since become im- 
mense. The little work of Rohault 
constituted, at one period, what 
was deemed a complete system of 
natural philosophy; at present, all 
the collections of the academies of 
Europe cannot be considered even 
as the commencement of a system. 
In attempting to fathom this abyss, 
we discover infinity. 

SECTION II. 

Newton was at first intended for 



the church. He began with being 
a theologian, and evident marks of 
his early disposition and studies re- 
mained with him through life. He 
decidedly adopted the Arian, in 
opposition to the Athenasian sys- 
tem. He even went somewhat 
farther than Arius, as do all the 
Socinians. There are in Europe, at 
present, many learned men of this 
opinion ; I do not say of this com- 
munion, for they do not constitute 
an organized and incorporated as- 
sociation. They are indeed divided 
by considerable shades of difference 
among themselves, and many among 
them reduce their system to simple 
deism, with the superaddition of 
ichristian morality. Newton was 
not one of this latter description. 
He differed from the Anglican 
church only on the point of con- 
substantiality, and was a firm be- 
liever in every thing besides. 

One proof of his sincerity is, his 
Commentary upon the Apocalypse. 
He discovers in that book that the 
Pope is Antichrist ,and he explains 
it also in other respects, like all 
those who have undertaken ' tlie 
task of interpreting it. It would 
seem to have been his intention, by 
this Commentary, to console the 
human race for his individual su- 
periority. 

Many who have read the little 
that Newton wrote on metaphysical 
subjects, which he has introduced 
at the close of his " Principia," 
have found it quite as obscure as 
the Apocalypse itself. Metaphysi- 
cians and divines may not unaptly 
be compared to that class of gladi- 
ators who were compelled to fight 
with a bandage over their eyes. 
But when Newton applied himself 
with his eyes open to mathematical 
researches, his views extended to 
the limits of the world. 

He invented what is called the 
calculation of infinitesimals ; he dis- 
covered and demonstrated a tiAw 
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principle whicb produces motion 
la all nature. Before Mm, men 
were uoHcmiainted with the SHture 
of light. False or conrased Dotions 
were iiniven«)ly entertainei] con- 
cerning it> He said, let light be 
known, and i 



Heu 






telescopes. The first was made by 
bis own bands; and he has clearly 
ahawn why the power or reach of 
ihe common telescope cannot be 
increased. It was iu relation to 
his new telescope, that a German 
Jesuit mistook Newton for a jonr- 
neyman optician ; he calls him " an 
artisan of the name of Nen-ton," 
Posterity has well avenged him. 
He waa, however, treated with 
more injustice still in France : he 
was considered as an unsuccessful 
and mistaken experimentalist; and 
because Mariote made use of had 
prisms, the discoveries of Newton 
were rejected. 

He was admired hy his country- 
men as soon as ever his writings 
and experiments were known. He 
was not well known in France until 
after the expiration of forty years. 
By way of compensation, however, 
for this long period of ignorance, 
we had the tuhular matter and the 
ramiHed matter of Descartes, and 
the little flimsy vortices of the re- 
verend fether Malebrauche ,and the 



syster 



, of M. Prival de Moliere 



who, however, it must he admitted, 
waa not quite equal to Poquetin de 
Moliere. 

Of all the persons who have lived 
in society with Cardinal de Polig- 
nac, altboiigh upon the most slender 
footing, there is not a man who has 
not heard bim say, that Newton 
was a peripatetic ; and that his 
colorific rays, and more particularly 
hie attraction, savoured strongly of 
atheism. Cardinal de Polignac 
united to all the advantages he had 
received from nature, rery impres- 
ttn sad commanding eloquence, 



and be made Latin veisM with i 
tacility and a success that were w 
toniiihing; but be knew notbini 
of philosophy heyond that of t 
cartes, and he retained by bewt U 
reasonings just as we are in th 
hahit of retaining dates. He ki 
not become a geometrician, Bnd 1| 
was not horn a philosopher; l| 
waa a competent judge of deafy 
Orations against Catilin 
Virgil's j^neid, but not of Newwi 
and Locke. 

When we reflect that NewtDi% 
Locke, Clarke, and LeihnitK, wofllf 
have been persecuted in PnOO), 
imprisoned in Rome, and bunlll 
Lisbon, what aie we to think tit 
human reason P Happily she WW 
by this time bom in England, fii 
the time of queen Mary, an active 
and bitter persecution had ii 
carried on respecting the max 
of pronouncing Greek; ami 
persecutors were the party 1 
happened to he mistaken. Tl 
who enjoined penance upon Gal 
were more mistaken still. Enn 
inquisitor ought to he overwheluM 
hy a feeling of shame in the di 
recesses of his soul at the 
sight of one of the spheres of Ci 
pemicus. Yet if Newton bad fa 
bom in Portugal, and any d 
can had discovered a hei'esy m b 
inverse ratio of the squares of ll 
distances, he would, without faea 
tation, have been clothed in a " sai 
henito," and burnt, as a sacrifice m 
ceptable to God, at an "auto-ds- 
fe." • 

It has been frequently asked, 
how it happens that those who hf 
their profession are bound to obtaiB 
knowledge and show indulgence, 
have so frequently been, on the 



i<i allhgugh so 
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igDorant snd uurelentiog. 
ve been ignorant because 
I long Bfudied: and ihey 
B cruel, becsuae tliey per- 
ktt tfaeic iir-choaen Mudiei 
of MMileinpt 



eniing and n 



The 



who bad the hardihood to 
ibe syfltem of Copemi- 
nerelf as Ijeretical, but 
had c«rUinly nothing 
from that system, 
lb, SB well as the other 
could move round llie son 
'tbeir austuning any loss 
lea or of honour. A dog- 
mya aecore eooagh when 
■Sid only by philoaopbera. 
Msdemies in the world 
hice no change in the creed 
people. What, 



EMBOSSING 

ingenious mode of em- 

Wm wood has been invented 

Lr. J> Straker. It may be 

dther by itself or in aid of 

gt and depends on the fact 

E^ depression be made by a 

^-•nuneni on the surface of 

M depressed part will 

' to its raiginal level by 

it immersion in water. 

to be ornamented, 

een worked to its 

itiapei is in a state to re- 

dtaiWing of the pattern ; 

J pat on, a blunt steel 

burnisher, or die, is to be 

Ively to all thoee 



then, is the fanndatioa of that rage 
which has so often exasperated an 
AnitUB against a Socrates? It is, 
that Anitus in the bottom of his 
heart says — Socrates despises me. 

When young, I entertained the 
idea tliat Newton had made bis for- 
tune by his extreme merit. I im- 
agined that the court and city of 
London bad rdsed him, as it were 
by acclamation, to be grand master 
of the mint. Nothing was ever laaa 
true. Isaac Newton had s very 
lovely niece, who happened to please 
tijc lord high treasurer, Hahfox. 
His calculation of infinitesimalsr 
and his discovery of gmvitation, 
would have been of no service to 
him without his handsome niece. 
( To be continued,) 



ON WOOD. 

parts of the pattern intended to be 
in relief, snd at (he same time is to 
lie driven very cautiously, without 
breaking the grain of the woo<t, till 
the depth of the depression is equal 
to the subsequent prominence of 
the figurSs. The ground is then 
to be reduced by plaining or filing 
to the level of the depressed part ; 
after which the, piece of wood 
being placed in water, either hot or 
cold, the parts previously depreased 
will rise to ibeir former heiglit, and 
will thus form an embossed pattern, 
which may be finished by the nsu^ 
operation of carving. 
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ettv 
perfectly undentood ; 1 
tberefore bupg tlmt yu will give a mora 
cwpinua anmlicn, and BccampBay th« 
Wine with » plme of Mr. Barlow'f 
mHcbinc; wbicb, trom jiour ginersl 



. — I wa» very much 
f your notltw of " Mr. Bar- 
tad of correcllog observatioos 
fac Cooipan in Ships." In the 
SABcliaaUa' Msgaiinc, No. readin, and jour uDifano prsctiot of 
*-k Manb, 1B2^ Tliesuli|)ect mtHdag tymy lim^ uaeful (nffloisntly 
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plain, I, and many of your subscribers, 
request you will gratify them with. 
I am, yours, &c. 

A Ship Owner. 

Abar.k'Cii, Zd M.iy, 1^23. 

[We sliall endeavour, in an early 
Number, to attend to the reque^it of this 
Correspondent. ] 

Gentlemen, — You will greatly oblige 
a constant reader, by giving the follow- 
ing an insertion in your excellent Mag- 
azine. Many emigrants are going at 
present to South America, which I 
understand is a very hot country in gen- 
eral, and I think I shall be going my- 
self in a short time : I shall, therefore, 
be glad if any of your Correspondents 
will inform me what is the best substi- 
tute for ardent spirits, to be taken 
amongst water, supposing the water to 
be very unwholesome and dangerous 



if taken by itsdl I undentaiid 
mechanics in that oountry have a ; 
allowance of spirits per day ; from 
cause, I believe, numy become 
which always prove fatal in a hot 
mate. 

I am, yours, &c. 

0.£| 
Annan Water, Ist May, 1825. 

Gentlemen, — Will any of ynrj 
worthy Correspondents inform me nMJ 
are the best means for preventing di 
atmosphere from operating upoa <ki 
movements of a piano forte; andwirtJ 
will be most efficacious in luepli^ tli 
beaters from indurating by using? 

W.l. 
Ayr, 26th AprU, 1825. 

[We shall ourselves take care in ffttm 
of the other subject of this Cornipa- 

dent*s notice.] 



MISCELLANIES. 



Subsidence of the Baltic, — A singular 
and interesting fact has been ascertained 
respecting the level of the Baltic. It was 
suspected that the waters of this sea were 
gradually Hinking ; but a memoir, published 
in the Swedish Transactions fur 18!^3, has 
])iit the change beyond a doubt. Mr. 
Buncrona, assisted by some officers of the 
Swedish piloting establishment, has exam- 
ined the Swedish coast with great care, 
from lat. 5i)° to ()2<); and Mr. Ilalstrom 
has examined those of the Gulph of Both- 
nia. The Baltic, it is tu be observed, has 
no tidcH, and is therefore favourably situated 
for making observations on its level : but 
with regard to the periods within which 
the changes observed have taken place, it 
was of course necessary to rely on records 
or on oral testimony. At the latitude of 
/)i>'^, where the Baltic united with the 



German ocean, through the Catt^st, m 
change seems to be perceptible. But froa 
ktitude 56 o to 63^, the observations dnv 
a mean fall of one foot and a half in 40 
years, or 4-10th8 of an indh aninaJByi 
or 3 feet 10 inches in a century, b 
the Gulph of Bothnia, the results are nun 
uniform and indicative of a mean 
of 4 feet 4 inches in a century, or 
more than an inch annuidly. TW 
Baltic is very shallow at present, and if ill 
waters continue to sink as they have dooE^ 
Revel, Abu, Narva, and a hundred other 
ports will, by and by, become inland town; 
the Gulphs of Bothnia and Finhmd, ud 
ultimately the Baltic itself, will be cfaangtl 
into dry land ; and shepherds will tend tfadr 
flocks, and ploughmen drive their 8tea% 
and cities and palaces rise up, where nov 
the fishes glide and the billows roar. 



NOTICES TO CORRESPONDENTS. 

Jioforo wc tiatl received G. M.'s second letter, his first had been discovered and sent to the nrinlB 
with tlu> note at present api>ended to it Wc have no doubt wc shall not again require to notueaf 
thii)(; U\rt in Ills corrospondutice, whicli wc assure him wc highly value. Wc shaU attend to theiS' 




Rhuulil Ih> good tor nothing else than as a memento of the person to whose memory it is elected; 
that ultliough wc shall insert his letter, wc do not agree with him. 



i^^»>^*i*»>^*^^»»i^*i^<»JMWMm#W»^MW^ 



Communic4itions from intelligent Mechanics will be very acceptable, in whatenr 
stylo they may be written, if they contain a full account of the inyention or im- 
provement, which is the subject of their notice. 
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STEAM BOAT PADDLES. 



Gentlemen, — Availing myself 
of your invitation to mechanics to 
conmiunicate their ideas, I beg to 
submit the following : — 

JMy attention has for several 
years been directed towards im- 
provements in steam boats ; and, in 
i:ommon with several others, I have 
thought the parallel vertical paddles 
superior to any others, and have 
invented several methods of giving 
them the requisite position, a model 
and drawing of which may be seen 
at the Royal Institution of Great 
Britain. As only one of these 
plans, however, can be claimed by 
me as original, I shall not trouble you 
with them; but as that one has 
been published in the Repertory of 
Arts for August 1823, without 
being claimed by any one, I pre- 
sume it rests with me. Your Cor- 
respondent J. S. L. in No. XLV. 
Vol. II. will find, by referring to 
your Citizen, Robertson Buchan- 
an's Treatise on Steam Boats, 
that his plan has been tried before. 

My object is effected by the 
simplest of all means — self-action, 
and self-adjustment. Let them be 
constructed with an axis in the 
middle, the lower half iron, and the 
upper taood, coupled together by 
transverse bars, as seen in the plate, 
figs.l&2. It is evident, if these pad- 
dles arc hung in the periphery of the 
frame wheel with sufficient liberty 



to move freely upon their respective 
axes, they will, by the gravity of 
the lower half, maintain a vertical 
position when suspended in air; 
and when they are immersed in 
water, will keep the required posi- 
tion by the action and re-action of 
the water above and below their 
centres of motion,- aidedt^Jby., the 
superior weight of the lover ^•(lalf. 
In case they should exhibit a vibra- 
tory moti(m when above the -water, 
the guide a b will cbvrect it^.preri- 
ous to its entering. • • 

It is obvious the form: of the 
paddle may be varied to aoy ^hape, 
provided the axis is in the middle, 
and the centre of gi-avity below it 
I am fully aware of the theoretical 
objections to vertical padcUes gene- 
rally ; to me they appear inconclu- 
sive in practice. 

Should any gentleman be desir- 
ous of trying the experiment, I 
have a rough model which diall be 
forwarded according to directions, 
and the only return I look for, \» a 
public acknowledgement of its suc- 
cess ; or if the model be of any use 
to you, or the Institution at Glas- 
gow, it is at your service upon 
pointing out the means of convey- 
ance. 

I am, yours, &c. 

William Thorold. 

Gt Melton, near Windham,? 
Norfolk, 6th May, 1P25. j 



ON SHOP WINDOWS, WATER TRAPS, AND REMOVING 

ECHOES FROM CHURCHES, 
By Mr. Saul of Lancaster. 



■ « 
I 



Gentlemen, — It having been 
fixed at a general meeting of the 
Lancaster Mechanics* Library, held 
on the 19th of April last, tliat a 
reading-room should be opened the 
first week of every month, from six 
ne o'clock in the evening. 



where the managers and readers 
should have an opportunity of ex- 
amining and reading all the new 
magazines and books which have 
been purchased for the library'', pre- 
vious to their being lent out; I, 
on Monday last, was examining 
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those wbich were lying on the table, 
and wbich bad that day arrived 
from London, and, among others, 
the I6tb and 17th Parts of your 
Magazine, and I perceive in No. 
LXI. some observations on the de- 
sign given by me in No. LX. for a 
shop window. 

I assure J. P. that I would have 
taken it as a favour if he had fur- 
nished, along with his observations, 
a sketch of those windows which 
bave been used twenty-five years, 
as it would bave shown what dif- 
ference there is between the two, as 
I had never seen the windows he 
mentions, or any description of 
them in any book. I hope J. P. 
or some of the friends of the Glas- 
gow Mechanics' Magazine will fa- 
vour you with a correct design of 
those shop fronts in Candlerigg- 
Street. I think it would tend to 
make the Glasgow Mechanics' 
Magazine still more interesting than 
it now is, were the improvements 
in one place thus inserted for the 
benefit of those residing at a dis- 
tance ; it may be the means of ex- 
citing mechanics to attempt im- 
proving on those designs. 

That I may have the honour of 



commencing this plan, I send you 
a design of a water trap, (fig. 4,) 
which differs considerably from the 
one given in Np. LX. by J. W. ; 
as it is new to me, it may also be 
new to some of your readers. The 
plan is simply this, a recess is made 
below the grate, and a partition 
fixed from the top, descending be- 
low the aperture where the water 
goes out at to the sewer. It will 
be easily understood by examining 
the fig. A is the grate ; B, the re- 
cess ; C, the partition. The dotted 
line from the top at A to the aper- 
ture at D, passing under C, repre- 
sents the course of the water which 
is passing from the street into the 
sewer. It is evident the partition 
C, which must always dip into the 
water remaining in the recess, ynH 
prevent any smell from ascending. 
I shall also endeavour to point 
out a remedy for the echo com- 
plained of by " Nomis," in No, 
LIX. page 16 of the present volume, 
which is to bang up a drapery such 
as is shown in fig. 3, and I have 
no doubt of its being successful in 
stopping the echo. 

I am, yours, 8cc. 

Math IAS Saul. 



INSTRUMENT FOR KILLING CATERPILLARS. 



Gentlemen, — ^I take the liberty 
of sending you an outline of an 
instrument for destroying cater- 
pillars, which for several years I 
have used with success. It is much 
simpler in its construction, may be 
procured at much less expense,* than 
any instrument for this purpose I 
have yet seen, and will answer the 
purpose equally well. It operates 
exactly the same as a common 
syringe, and is made the same 
shape, with this difference, that its 
mouth is broad and full of small 
boles, like the mouth of a watering 



can ; it may be made, for ordinary 
sized gardens, to hold about a Scotch 
pint. If water is heated to 140^, 
and this instrument filled with it, 
(which may be done by putting the 
rose into a basin of water and 
drawing the handle upwards,) and 
expended upon those trees where 
the caterpillars are, they will in- 
stantly fall off lifeless. The sketch, 
fig. 5, will show the appearance of 
the instrument, and make it quite 
intelligible. Trusting that this may 
be useful to some of your country 
friends, I am. 

Yours, &c. D. C. 



• The price of my one was Ss, Bd. Patkhead,19«hHai,\«t5. 



HOUROCKS- IMPROVEMENTS IN PREPARING WAKP. 

reeil, through which the threads of 
the warp pass, and ^, is a atnftH 
roller intended to communicate nee 
or gum to the nnder side of ths 
wBip ; ^ is a trough contBiniag ibe 
stiiieDing matter ; and i, is » n^lm 
UDvered with cloth, ot other atwor-- 
bent Bobstance, turning ronad in 
the trough, tvbich, by its rotation) 
delirera the tiize or gum on to tbe 
periphery of the upper roller, g, to 
be communicated to the wsrp as it 
passes over that roller ; i(, is a hiuiA 
roller, the pivots of whicb are BUt- 
pended in arms eirtending from the 
ends of the axle of the roller, j|l 
The intention of this roller, A, ia ta 
keep the warp down in coataiA 
with the sizing roller, and by tbe 
pressure which it gives, a gresUt 
or less portion of the surface of tbe 
sizing roller will be embraced by 



To WiLtiAM Hahwood Hon- 
BoCKa,ofPortwoodteithHiPrin- 
Ttinfftem, la t/ie Countg of Ches- 
to-. Cotton Manufacturer, for his 
Inventum of a certain Nbui amd 
Improtvd method applieabk to 
Preparmg, Cleaning, Dressing, 
arid Seaming Silk- Warps, and 
Also applieabk to Beaming oilier 
Warps. 

[Sealed 21th Jul;, 1SS3.] 

The intention of the patentee is to 
perform the eeveral operations of 
preparing, cleaning, dressing, and 
beaiiling warps for the weaver, at 
one and the same time, in a ma- 
chine, or combination of apparatus, 
such as is exhibited, in a aide view, 
fig. 6. The silken, or other threads 
of which the warp is to be formed, 
are tn be drawn Jroni a series of 
bobbins placed on horizontal asJes 
in a stand as usual, shown at a. 
These threads converge and pass 
through the reed, h, the whole series 
of them forming in width a broad 
flat shed, equal to the breadth of 
tbe intended warp. After passing 
the reed by which the threads have 
been formed into a warp, they 
proceed over the small roller, c, 
and under the large roller, d; the 
circumference of this roller is to 
measure the quantity of the warp 
passed under it, wirich b to be in- 
dicated in yards by a dial and 
counting apparatus attached to its 
axle. From the nnder side of the 
roHer, rf, the warp passes upwards 
oper the small roller, e, fi'om whence 
it proceeds to the dressing or sizing 
rollers. 

Previous to the operation of 
dreising, i. e. sti^ning or sizing, 
tbe warp must be cleane<l by pick- 
ing in the usual way { this is to be 
done in the space over whicb the 
warp is extended between the 
i-nrHfige of the rollers, c, d, e, and 
tJie sizing appamtas ; ^ is a second 



The standard, /, /, supports tbe 
warp-beam, m ; and from the sizing 
apparatus the warp is condnctod 
through tile reed, n, and under tbe 
guide roller, o, to the warp-beanv 
The rotation of the warp-beam, by 
which the warp is drawn forwaid 
through the several machines, ia 
^fleeted by the revolution of the 
axle, p, turned by a rigger and 
band communicating from tbe tvork- 
ing pait of a HEeam-engincs orotbor 
first mover. Upon tbe end of tfafa 
axle, p, a bevel-wheel, or endless 
screw, tnms the vertical -abaft, g, 
and that, by a similar contrirance 
at the tup, turns the warp-bean], M, 
and causeH it to wind the warp. 

In order to spread the attSening 
matter unii'ormly upon the warp- 
threads, a brush, r, is placed npon 
the top of a vibrating rod, s, ne^ 
the sizing apparatus. This tod, 
which moves upon a centre, is ac- 
tuated by means of a crank, t, upon 
the end of the shaft, p ,- and as that 
shaft goes round, the brush ia ntade 
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I traverse to and fro uaUer the 
, and thereby to spread the 
^cun or other BtiiTening niHtter uni- 
xxmnly uponi thp threads, For the 
jmrpoae of aBHiBting in drying the 
^rarp, a flyer, v, ia placed in the 
■tftndard, and made to reroke by 
Tnw HUi of a pinion upon the end of 
itm pxle, actuated by a toothed- 
«Ae«l on the shaft, p; the rapid 
rotstion of this flyer circulates the 
sir sgunst the aarface of the irarp 
am it lises up to the warp-bearn and 
greatly assistg in drying it. 

Another series of apparatus, ex- 
actly ainiilar to tliat just described, 
tor preparing, cleaning, dressing, 
qoil beaining the warp, is proposed 
to be placed on the opposite side of 
the mitin standard. (, by which 
lil -Ijtt eMW the process may be doubled, 
j^^Bnt is, two w»rps may he prepared 
^K one time. 

^^V As it may not be possible always 
HKo prepare the exact quantity of 
11 ^nup required for a certain loom, 
t||e patentee proposes to divide the 
threads dressed at one operation 
into equal portions, so that any 
munber of ttiose portions may he 
takes op upon distinct rollers, and 
^awu off in a detached machine on 
' 3 warp-beam, which may he 
B removed by the wearer to 
a loom, and another beam placed 
I stead, to be charged with 
p in a similar manner. 

[Inrolled, Juauaiy, 1S21.] 



»■ Of 

tyo/a 



y BOCKS, 

. G>m^ofChester, Cotton Manu- 
|:jftpfW«r> for Aw -^CT" Invented 



Apparatus far giving Tateion 
to the Warp in Looms. 

[Seskd, loth June, ISZ*.] 

There ha™ been various contri- 
vances for giving tension to the 
warp in looms, by means of weights 
suspended to cords, which pasii 
round the warp-heam ; hy gear ac- 
tuated by a ratchet and pall coa- 
aected to the lay; by a series of 
tyheels and levers, as in Stanafeld'e 
patent, and several other modes. 
The present improvement is a 
method of restraining the delivery 
of the warp by friction, and consists 
of a hoop embmcing a wheel at iho 
end of the warp-beam. 

Fig. 7, represenla the end of the 
beam or warp-roller, a, upon which 
a wheel or pidley, b, is fixed. Fig. 
8, shows a section of the same, ex- 
hibiting the end view of the hoop 
or clasp which embraces the palley ; 
c. Is s standard of iron, with a semi- 
circular^end at top, which standard 
is made fiist at bottom to a block 
stationed on the ground j d, is a 
corresponding piece of iron with q 
semicircular bend, which is attached 
to the standard by screw holla at « 
and f. It is hence obvious, that 
according to the screwing up of the 
holts, so will the pulley be pressed 
by the two semicircular bends or 
hoop which embraces it, and as the 
warp is drawn off by the work- 
roller in front of the loom, the pres- 
sure of tile hoop against the peri- 
pheiT of the pulley, will create so 
mucn friction as to reatrain the 
turning of tbe beam or roller, a, and 
thereby keep the vrarp threads at a 
proper tension. 

[I»rnll«l, Ddtcmber, 1824.] 



NEWTON AND DESCAaXES. 

[ContinuBd from No. LXXIII. page 839.1 

Hection hi.— W (Ae refarmed Chronology of Newton, which redueet 
the age of the world Jive hundred yeart. 
B Still to speak of another sion of mankind in general, bw 
I WoA, more wiilun tlie compreheii- wliich al ftve fl •■ — " *"*^*- 
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piiebed by that creative inind which 
bir Isaac Newton carried with him 
into all his researches. Tliis is a 
perfectly new chronology; for in 
everything that be undertnok, he 
appears to have been destined to 
change the ideas which had been 
adopted by other men. Accustom- 
ed as he was to reduce chaos to 
order, he endeavoured to shade at 
least some light on the cbaos of an- 
cient fable and history, and to fix 
a chronology before exceedingly 
doubtful. It is incontestable, that 
no &niily, city, or nadon, ever ex- 
isted that was not desirous of plac- 
ingitsoriginaafar back in antiquity 
as posatUe. The earliest histori- 
ans, moreover, are the most care- 
less with respect to dates. TBooks 
being infinitely less common than 
at present, and, coDsequcntly, in- 
calculably less exposed to criticism 
and detection, mankind were de- 
ceived by authors almost with im- 
punity; and as facie have evidently 
been fabricated, it can scarcely be 
floubted that dates have likewise 
been BO. On a general view. Sir 
Isaac Newton considered the world 
five liundred years younger than 
chronologista supposed. He founds 
thie conclusion on the usual (bourse 
of nature, and also upon astronomi- 
cal observations. 

By the course of nature is here 
meant the average number of years 
allowed to the successive genera- 
^ons of mankind. The Egyptians 
were the first who adopted tins un- 
certain method of computation, 
when they were desirous of record- 
ing the early events of their history. 
They reckoned three hundred and 
forty-one generations from Menes 
to Sethon; and as they had no fix- 
ed dateSf they considered three 
generations as equivalent to a him- 
dred years. Accordingly, from the 
reigu of Menes to that of Setlion, 
they reckoned eleven thousand three 
hundred and forty years. 'Hie 



Greeks, before they adopted the 
system of the Olympiads, followed 
the same method of the Egyptians, 
and extended farther the duradon 
of generations, carrying each to 
the length of forty years. In thia 
point, however, both Egyptians and 
Greeks were mistaken in tbeir cai- 
culation. It is perfectly true tha^ 
according to the usual course rf 
nature, three generations would erf- 
tend Lo about a hundred and twenty 
years; but it is very far indeed 
from being true, that three reignB 
would comprise that number Ol 
years. It is perfectly evident ia 
general, that men live a much longer 
time than kings reign. Accordinff- 
ly, a man desirous of writing tte 
history of any country, but wtft 
had no access to correct dates, wbd 
knew, however, that there WMfl 
nine kings who had reigned over i^ 
would commit one of the gnuBCBt 
errors in compnting these lune 
reigns as extending ttt three haa- 
dred years, Every generation is 
about thirty years, every reign !■ 
about twenty, one with another, or, 
according to the common expres- 
sion, on the average. Take, for 
example, the thirty kings of Eng*' 
land, from William the Conqnerar 
to George I. and we shall find they^ 
reigned, on the whole, six hundred 
and forty-eight years; which amount 
divided by thirty, will give to esdh' 
individual reigu twenty-one yewfl' 
and a half. Sixty-three kings of 
France reigned each, ifpon the Bve^ 
age, about twenty years. Snch il 
the ordinary course of nature. IliB 
ancients, therefore, were mistaken 
in equalizing the duration of tln^ 
reigns to that of three generatiaiw; 
they allowed too long an aven^ 
duration to a reign ; and their rilow- 
ante, therefore, must be proportion- 
ally reduced. 

Astronomical observations Reem 
to furnish our philosopher wild 
mote fovierfulKQi decisive support. 
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He appears strongest when contend- 
ing on his own territory. We 
know that the earth, besides its 
annual movement, which carries it 
ronnd the sun from west to east in 
the space of a year, has a farther 
and singular revolution, rather susr 
pected than ascertained until very 
modem times. Its poles have a 
very slow retrograde motion from 
east to west ; the consequence of 
which is, that every day their posi- 
tion does not correspond precisely 
to the same point of the heavens as 
it did the day before. This differ- 
ence, which is imperceptible in a 
single year, becomes very distin- 
guishable and striking in time ; and 
at the end of seventy-two years,* 
the difference is. found to amount 
to. a degree, that is, the three hund- 
red and sixtieth part f>f the whole 
circle of the heavens. Thus, after 
seventy-two years, the colure of 
the vernal equinox, which, previ- 
ously to the« commencement of 
that period, passed through one fixed 
star, corresponds to another fixed 
star one degree distant from the 
former. Hence it arises that the 
sun, instead of being in that part of 
the heavens where the ram was in 
the time of Hipparchus, is found to 
correspond now to that part of 
them in which the fishes are placed; 
and that the twins are now where 
the bull was then. All the signs 
have changed place ; but notwith- 
standing this change, we still use 
the same language as the ancients 
in speaking of them. We say, the 
sun is in the ram. in spring accomr 
modating our langugage to natural 
appearances, in the same manner 
as when we say, the sun revolves 
from east to west. 

Hipparchus was the first among 
the Greeks who perceived any 
change in the constellations in re- 
ference to the equinoxes, or rather 
who learnt it from the Egyptians. 
The philosophers attributed this 
motion to the atara; for at that 



time no one suspected such a re* 
volution in our earth. That was 
thouglit in every sense immoveable. 
They, therefore, created the heavens, 
to which they attached all the stars, 
and attributed to these heavens a 
particular motion which made them 
advance towards the east, while all 
the stars appeared to take their 
daily course from east to west. To 
this error they added another, of 
much more consequence. They 
imagined that the pretended heavens 
of fixed stars advanced one degree 
towards the east in a hundred years. 
Thus they were mistaken in their 
astronomical calculation, as well as 
in their system of natuml philoso- 
phy. For example : an astronomer 
of that period would have said. The 
veiiial equinox, at the time of a 
certain observer, was in such a sigD, 
and at such a particular star ; it has 
moved two degrees from the time 
of that observer to our own ; but 
two degrees are equivalent to two 
hundred years ; that observer, there- 
fore, lived two hundred years bo- 
fore me. It is certain, that an 
astronomer who had proceeded 
upon such calculations would have 
been mistaken by about fifty years. 
It was on this account that the 
ancientSj thus doubly deceived, 
composed their great year of the 
world, that is to say, of the revolu- 
tion of the whole heavens, of about 
thirty-six thousand years. But the 
modems know that this imaginary 
revolution of the heaven of stars is 
ni»thing but the" revolution of the 
poles of the earth, which is accom- 
plished in twenty-five thousand nine 
hundred years. It is proper to re- 
mark, as we proceed, that Sir Isaac 
Newton, in determining the figure 
of the earth, has very ingeniously 
and successfully explained the 
reason of this revolution. 

These premises being admitted, 
it remains, in order to Qie.l\\^ cksx^^iL- 
ology, to ««cftt\«ai isSbsoxxs^ -sN^paX 
star the ec^miiftc^sffll cdvxa^ $:va^^^ 
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the ecliptic in spnng. U preBentr 
and to try Id diieorer whether some 
ancient writer gr other rIoM sut 
inforiii us in what point the ecliptic 
was divided by that colure in his 
time. Clement of Alexanilria re- 
lates, that Chiron, who belonged lo 
the expedition of the Argonauts, 
observed the conBtellatiun at the 
period of that celebrated expedition, 
and fixed the vernal equinox in the 
middle of the ram, the autumnal 
equinox in the middle of the scales, 
and the solstice of our eammer in 
the middle of Capricorn. 

Long after the expedition of the 
Argonauts, and one year before the 
Peloponneeian war, Metou obfierv- 
ed, tliat the point of the summer 
solstice passed througli the eixtb 
d^ree of Cancer. 

But every ai^n of the zodiac 
eonsiBts of thirty degrees. Id 
Chirou's time the solstice was half- 
way in the sign, that Ls, at the 
fifteenth degree ; a year before the 
Peloponnesian war, it was at the 
eight ; it had, therefore, retrograded 
seven degrees — (a degree is equi- 
valent to seventy-two years) ; there- 
fore, from the beginning of the 
Peloponaesian war to the expedi- 
tion of the Argonauts, there were 
no more than seven times seventy- 
two years, which the Greeks state 
to have been in fact the case. 



Thus, comparing the stue of tbs 
heavens at present with die stata 
in which they were at that time, 
we perceive that the Aigoaautic 
expedition ought to be placed nins 
hundred years before Jesus Cfarii^ 
and not about fourteen hundred | 
and that, consequently, the worid 
is not BO old as was imagined hf ■ 
about five hundred yeai's. By tbu 
mode of computation all events an ' 
brought nearer to each other, aitd 
every historical fact took place U k 
later period than it was staled tO' 
do. This system appears to ba 
correct : I am unable to state how 
far it will succeed, and whether 
men will be induced to reform the 
chronology of the world upon tW 
principles here explained. Perhape 
the l^oed might consider it too 
much to concede to one individnit 
the glory of having perfected at 
once natural philosophy, geomettyi 
and history ; this would be ad- 
nutting a species of iiniverssl nron- 
BTchy, which self-love can scarcely 
allow without great reluctance. 
Accordingly, at the time that tlw 
partizans of ' vortices ' and tabi^ 
matter attacked the demonatnitsd 
doctrine of gravitation, the reverend 
fathers Souciet and Fneret wrota 
i^^nst the chronology of NewtoDi 
even before it appeared from tfaa 
press. 



ESSAYS ON BLEACHING,- 

By Jkiaa RiKHU, A. M. Lecturer on Philnsophy, Sk. kc., Lamlaci. 
No. I. — HISTOEY of the art. 



SECTION 1. 

Bleacriks may be defined the 

art of whitening cloth, and other 
articles of raauiiiacture, by^ depriv- 
ing them of such colouring materials 
as shall naturally or accidentally ad- 
here to then). The slightest ac- 
quaintance with the operations and 
■' 'lis art, will he suf- 



ficient to show that it hai little de- 
pendence on mechanical principle^ 
and that it is almost wholly to be 
referred to those of chemistry, b 
an inquiry, tlierefore, into the inr 
provements which have been oiade 
in bleaching, it will be necessary to 
bear this in mind lu explaining the 
modes of operation, and accounting 



• Wb uc tatry Mr. Rmuie'ii distBDCc ] 
" v; skiuJil Miy of our fiiendi f sn 
n bvft tlMy will nteuu tkcai ai 



9 the poaailnlity of b 
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F tba . cbanges produced by 
8 nbicli are employed. Fi 



the 



V of (he subject it will be 
Indent, that it opens an eitensire 
' field for scientific diHcusaiun and re- 
snrcb, \a which the general scholar 
nwf receive much interesting know- 
ledge, and the manuraclurer impor- 
tant and indispensable information. 
The Es&ay wiil be moat naturally 
■ad conveniently arranged, by treat- 
~^^ first, of the history of the art ; 
H^ conaidering the apparatus, the 
nli^ the GutiBtances to be oper- 
d v^n, and the processes, in 
l|ic mder; and lastly, by examin- 
^ Hm theories of the art which 
e heen proposed. 
I knowledge of the arts exer- 
' I the earlier ages of the 
mat always be scanty and 
X, as the records which eon- 
B die narrative of wars, revolu- 
I, and the extraorditiitry plieno- 
la of nature, are employed with 
K) high import to de- 
nd to delineations of the peace- 
' fill arts exercised in the calm of 
(lomeRtic priracy. In the infancy 
[ at letters also, men of genias were 
ir poets, historians, or lawgivers, 
e ihougbt the arts of snffi- 
^t interest to engage their alton- 
r infurmatioa, there- 
_ ), of ihe arts of antiquity, must 
f deiii'ed &om the writings of 
e three dasses of authors, and 
I consint chiefly of incidental 
I circumstances and allusioiia which 
they may happen to mention. 

The earliest writings which have 

b«en preserved, contain such dt- 

enmstancc!! and allusions as leave 

no doubt that the manufacture of 

cloth was understood in the time of 

tLeir authors. In Job, which is 

considered to be the most ancient 

book now eitant, there is a very 

striking itluBlration of the transitory 

^^Bturo of human life, taken from 

^^Bbb art, and the very allusion indi- 

^Btf^ ibat it was practised with 



much expedition : "Mydays," 
he, " are swifter than a weaver') 
shuttle." So early also as tlie time 
of Abraham, some kind of tafte or 
inkle seems to have been madoi if 
the passage, " I will not take a 
thread even from a shoe-lalchet," ie 
properly rendered. That the ma- 
nufacture of cloth in the East was 
in a considerable state of advance- 
went at an early period, sppeare 
also from the circumsIaDce that veils 
were worn by the women as at 
present. I'or example, Abimelech 
says to Sarah tJjat Abraham was to 
her " a covering of the eyes ;" Re* 
bekah also covered herself with " s 
veil" when she first saw Isaac ' 
" Fine linen" * is mentioned in the 
hook of Genesis as « part of the 
courtly ornaments which Pharaoh 
bestowed upon Joseph ; and, it may 
be inferred from this, that the 
Egyptians used flax in prelerence 
to cotton or any other material as 
an article of dress. Wool was pra- 
bibited ^ on account, as £>zekiel 

■ S» Bruiua da Vast. Sk. Hebr. f. 
8G0, be 

> Some vny kained miUhon, u Csbutt 
■lu) Coguut, have tboagbc lliU lotUa n- 
iher llisD Yiofo ii Kere meiiDl, anil rut their 
proof npoa a paanagp of PoUilXi (Ue Vit. 
Aponon. II. ao.J in whidi he d«mb«a 
the SyuHi (the word by wbieb WW 
\n commonly rendered] to he a down e^ 
troebed from a nnl and flpub for gariBaDto ; 
and aa > flm*ge in Fliny, (Hitt. Nat. 
XIX. g.) whore he says, that cotcen rob«> 
were very eafly uied in Egypt, and were 
worn only by pertons of distinction. But 
this does not amount to proof; lor if tbia 
were the caHC, fbr what purpoae did the 
Egyptians coltiyite flm to a conaider- 

al», an wrapped in linea. The learD«d 
BadiaH (Phaleg. III. i.) thinks tbM tbs 
Byssua wus a sort of line flai. Vomiui 
(ad Pomp. Meta) Ihlnka it was eilk; G»- 
ner (Thet. Armin.) tb»t It WM a marine 



m 

■ays ^ 

ver'» 



sayH, " of its citiisiiig sweat," and 
Dot onljr so, but the Egyiians held 
" evety shtplutrd in abomination." 
(Gen. xlv:. 34,) A ralxturo also of 
woollen and tinen waa forbid bjr 
the Mos^c law, (Deut. xiii. 11.) 
and probably for the mme reaaon. 
We find also that " fine twined 
linen" is rery frequently mentioned 
by Mosea in tbe decorations of the 
tabernacle, and commanded for the 
vestmenta of the Levites. Ezekiel 
mentions " linen bonnets for the 
head, and linen breecbea for the 
loins." But we are not entirely 
lef^ to conjecture concerning the 
" fine linen of Egypt," as we pos- 
aesa specimena of it which, although 
injured by time, are still sufficienUy 
praaerved to show its texture; I re- 
fer to that which enwraps the 
Egyptian mummies, and of which 
specimens may be seen in the 
Unnterian Museum. In an account 
of a mummy in vol. 54> of the Phi- 
losophical Transactions, Dr. Mad- 
ley eays, that when the outward 
painted covering was removed, 
nothing was to be seen but linen 
fillets which enclosed the whole 
mummy, the uppermost of which 
were of a degree of fineness eqoal 
to what is sold in the shops under 
the name of long lawn, and the 
weaving aeeroed to have been exe- 
cuted in the manner of Russian 
sheeting. This mummy was talten 
from the catacombs of Cairo. The 
mummy of an Ibis in the London 
Museum, which I examined with 
aome attention, was wrapped in 
linen of a dark brown colour, and 
of a very opeJi fabric, siniilar to 
what we denominate gauze. The 
threads were very evenly and uni- 
form, and the distance between 
them seemed to be mathematically 
exact; so for as I could judge, it 
seemed to have been wrought in 
what our mechanir» wonld call a 
600 ified, that is, 600 threads of 
WBip to the yard. This sufficiently 



shows that thu Egyptians were 
siderably advanced in the art ef 

making linen at a very early perio<L 
as the chronology of llie mumndca 
is by all accounts of great onnquity* 
The invention ilself ia ascribed tQ 
one of their kings. (Clem, i 
Strom. I. 225.) We know fartbeff 
that the manufacture must luu 
been extensive, as it was made s 
article of export, and the cn^ 
of fiax, which yielded, accoi'ding H 
Pliny, (xii. L) four sorts of linoii 
are mentioned in conjunction mOI 
those of barley, in the ac( 
given by Moses of the plagiUM of 



* India nbo was inuieuUy, uweQaal 
prsent, F£lebnited for ita msnufMItuna <A 
luittoD, lincD, and ailk, nod Tor tingeing IhHi 
with vmouily-^uloured Howers and flgunij 
whu^h itnp1ie§ that thpy were also M)qau&< 
led with bleaching : for djciag cu mA 
ba perfect wilhoul previous bleaching. Wi 
may infer thii frgm what Pliny ttjii 
" Pingune ct veelea JEgfpim inter pMM 
loirahiJi Keneie, Candida nela pHtquun ■f' 



colorL 

™ti..- (Hirt 



XXXV. 11.) Ottieijtioe, IwwnMt 

Jam otehleia baaiioei! juuvtos, et qitid!|d 

NuCri^ in Atalicis qua piDgitna lodia oAi 
Claud in E«trop. L 8ff 
In this passBgp, ea in Fliny, X1X« ItVfH 
seems to signify Uocn; and ve haw M 
warrant ta tbUow Heiniius in ludiog ku 
i. e. tapettri/i carpeti. This, hawere^ Ji 
pUced beyond dispute, as it n*gin[i ni 
raanufiwlnre, by Qnint. Cnri, (VIII. ft] 
who says, " terra (ludin) liui feraz, 1n4 
pleriaqua annt vestea ; " and again,"Ilid^ 
eorporn uaquc ad pedca mjbaio tdnt; 
mlria pedes capita linteit vineiuBt:" lo^ 
Stntbo, who mentions the £i>1>m< Umibiti 
the finely flowered linens of the IndiMk 
Now, Eitlmt, we ore assured by UeayoUin 
■igniHea ^i>* i^um>. The colCinUiail e 
Quch attended to, tm 



adapted Co 









MECHANICS' MAGAZINE. 



251 



But althoagfa we find many 
'* both in the Jewish and 
antiquities, of the manu- 
of linen doth, there are ex- 
few of any of the processes 
far finishing it hy washing or 
dng. In the time of Joh, the 
It qualities of water, as to its 
iiwer of cleansing, seem to have 
known, if we do not consider 
ffte passa^, ^' though I wash my- 
«ilf with snow-water," to have 
imely an emblematical reference 
to the whiteness of snow, rather 
Aan to the properties of the water. 
The prophet Malachi uses a figure, 
boweyer, which leads us to believe 
that some method of whitening 
doth was used in his time. He 
compares the scrutiny which Jeho- 



^f£^t n 'If^xn, xeu XtfAva^^u ret ^titef iy 
ftu Jm nvrus tms ofjtiopats )Svey v^u^trtw 
(Stnbo, XV. 690.) llieir manu&ctures 
cf Ais kind tbey both uacd themselves : 

-■■■ ji T Itrws 1/^06/ ft Xtn^ytKS' 

Dionp. Perieg. 1116. 

Hid eocported in great quantities : Mi}t^«- 

9tAit )l riff X^"^ Mtvvetyet^Kj a<p* *ns xou 

wXunp, 'O^tftdv us Ba^vyetZety Koretyireu' 

Airind Periplus Mar. Eryth. The same 

■ottKff has many passages of a simikr import, 

in tlie pages subsequent to this. Can Vas- 

■n^ then, be serious, when he says, *' Sic 

■otio, ubinmque apud veteres aut hmse, 

Ml lini, aut byssi Indici mentir fit, intel- 

figendimi id esse de serico." (ad Pomp. 

K<L III. 7.) In these countries, like- 

^HU^ cotton was cultivated and manu- 

'Ktund : T» %t ^ivh^ta ra aty^ia kvro6t 

figu *«^«y xeckX»v^ n ^^o<pt^»yreif xeu 

■fMjf^Ty «fr0 raiv hiatv xeu th^nrt o$ 'Iv^m 

^n rmtran ntf ^tvi^utv ^^ttuyrew Herod. 

m. 106. Nay, in some parts of the 

Sisty they prefer cotton to linen, although 

Aey have abundance of flax : " Pontes les 

ompagnes (Dans la Georgie) sont con- 

vertea de cette Plante (de Lin.) ; maia ou 

ne la cnltive que pour la grieme car au 

Jette la tige sans la battre pour la fillet : 

foeDe perte! ou en feriot les plus belles 

tofles du monde: peutetre ansi que ces 

tales feroient grand tout a leur commerce 

de toiles de coton.** (Tournif. Voy. du 

Jjenait. XVIII. p, 174.) 



yah makes into the affiurs of men, 
to " the refiner s fire and fullers 
soap.** Borith and the hest com- 
mentators are of opinion that this 
" soap" was the natron at present 
used for the purposes of bleaching 
in several countries in the East : of 
which Dr. F. Buchanan gives some 
account in the first volume of his 
journey to Madras. In the Apo- 
calypse, ** fine linen, clean and 
white," is made an emblem of 
righteousness and purity, and in the 
same book, "white raiment" is 
mentioned in conjunction with 
" gold tried in the fire," intimating 
that it had undergone some analo- 
gous process of purification.^ 

Before the Apocalypse was writ- 
ten, however, we know that bleach- 
ing was practised by the Romans, 
and in all probability they would 
derive it from some of the nations 
more advanced in refinement than 
themselves. This conjecture is 
rendered the more probable, that the 
use of linen was regarded by many 
of the Romans as an unpardonable 
luxury, and those who piqued them- 
selves upon preserving the ancient 
severity and simplicity of manners, 
boasted that they had never degrad- 
ed themselves by such effeminate 
apparel. Indeed it is not imlikely 



^ Other illustrations of white being ac- 
counted an emblem of purity and righteous* 
ness, occur in several of the ancients. Tug 
tt Xiuxus, xeu it ye6its rei iv^ev, Xtvxeug xeu 
a.9et^tt^y6ts i^fMdtuTetrev Mnrt ^^n^^eu ; 
(Qemens Alex. Psedagogus. II. 10.) t.e. 
white and plain raiment is the most conso- 
nant to men of clear consciences of genuine 
internal piety. 'E/^v/xm; ei^ec uv^^of^rets xeu 
<P»riivois xetTeikkn^er ro Xtuxov ; (Id. III. 
11.) i. e, tohita is the best colour for the 
peaceable and the illuminated. Clemens 
wrote in conformity to a Platonic doctrine : 
'T^ifv ^t (Aft ^rXUy i^yov yweuxes /uas ifitfAti- 
vov ^^of/Mcrec ai ktvxa v^itevr ky Hen Ufit 
xeu kXkefit, xeu Iv v(pn' (ia/Afitaret ^t fitt ^^e- 
ftpi^uv, »XX' fi it^es "ret treXifHi xevfAvifAetreu 
(PUto. de Repub. XII. 691. edit. Fvcv- 
ni.) 



that in this, as ii) most other aria, 
they had the Greeks for their mas- 
ters, who, we know, had aonie tae- 
tbod of bleafhing by means of lime. 
This we learn from Ttieophrastas, 
who wrote 300 years before Christ. 
He relRtes thnt a nliip loaded with 
lineD and linefvr blmckii^ it, was 
destroyed by the accidental access 
of water to the lime. It may be 
inferred from this, that tbey used 
the linm in a caustic state, and not 
aa a simple eai'th, as this cargtt must 
have consisted of burnt limestone 
for ^e water to have rendered it 
capable of destroying the vessel,^ 

But however ignorant we may 
be of the processes followed by the 
nations of antiquity for whitening 
tlieir linen and cotton garments, we 
are sure that they did employ some 
efficient mode. For tbe wrappings 
of the mummy in the Hunterian 
Museum, injured as tbey must be 
by time, are much whiter than any 
Hableached linen with which we 
are acquainted. The fairest speci- 
nens are of the colour which Wer- 
ner would call yellowish or brown- 
ish white — our whitest linens he 



■ Wtiy not tlie Gieeks, in their tiiia, 
^ve leiraed thii, along witli thu otber prE>- 

Calchiuu or the Egyptians, with whom 
tbey caitied on a considerable linen trsd? ? 
ATw. ^* i™ (.^*) « u, A,yi.™» 

X-«. iw ■B),Xn't" £<^»i». w.;iw».. 
(Hcrodot. II. lOfi. See alia SCrabo, 
XI. 4dS.) The »iue rammerce Mgm« to 
bare been csiTied on betvren Ibe Egyplum 
and the chlldrPO ol Inwl : " And SDlomun 
lull barsea brought out of Egjpl, and 
Unm yarn ; nnd the king's merobaBtB n- 
aivei (be lionn yam at a prioe." i Kingi 
■. S8. Nov, tbia linen bang of a bright 
cd«ar white, mutt have undergont Hime 
effectual proceaB of bleubingK" Tunc Id- 
flnuut lurba aacna didniii "initiatR, viri 
frmiucigue mania dignitatii et omiiii Ktatia, 
SiUad valii fahdore puao Ltikmoai." 
<Apulai, Met«n. KI.) 



would denomioate greyiab or 
ish white. Most probab^ 
Egyptians employed natron q 
purpose of bleaching. " It i 
soon be observed, indeedl, da 
action of water, tc^etb^ tvitl 
of the sun and air, rendeFedl 
whiter than such as bad htm 
cently manufactured ; and tuH 
fii'st step toiFardH refioeiiKSiU 
add beauty lo utility, as tU 
of society impraved, a deunU 
dues cloth of a pure and ta 
white would naturally arise." 1 
simple modes of whitening da 
would thus naturally be diacaj 
are alluded to liy Job, (id 
who speaks of waabin^ witu 
rendered by Junius in loco, J 
male, and supposed, by M 
(1. 132.) to be saltworli ad 
Homer, tbe most ancient fad 
author now extant, in tlu 1 
Odyssey, where Ulysses fifidsj 
sicaa with her maidens emjj 
iu washing their garments,] 
bleaching them in the lun.r I 
leant trom Herodotus aleoi J 
the Babylonians wore tviu 
lawn which descended to ^ 
feet, and that the art of bl^ 
log these and of staining tfawll| 
different colours was similar (0< 
still practised in India. (See fi 
N. 195, andGoguetIU,p. J9| 



' Some uf tba rudn tribe* bj ' 
clothei among dung, tlie Bllnli of i 
acta as a dfUrgcnt, and tbeu Wash tft 
water. (Gosuel, I. 1S8.) 

• We arc (old by Airiao, that dJ 
lOD cloiha of India and Penia wra i 
guished for (heir whilenera : 'ErSSn tl 

Toi' n ii >Jnv ntn, ■ AAMIIPOlj 

«im> Inrii AAMnPOTEPON TO H 
tmftrf^ mivA,- ( Reb. lDdic.)i 
Persia, aeveial kinds of oartba and | 
oard in bleanbing, aa we iMtni 



ChirdiD. (IV. 113.) 



M 
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ON THE HEIGHTS OF MOUNTAINS. 



BNTLEMEN, — I enclose you a 
, oontainiiig the extent of the 
b horizon from the elevations 
ified in the first -column*-^ 
lid yon think it will prove in 
WBf interesting to your readers^ 
■t yoiAr service. The heights 
I to the mountains are ti^en 
tlia best authorities. Those 
h are the result of barometrical 
nrement, are marked B. The 
■ fure the result of geometrical 
mement. With regard to the 
mae altitude now ascribed to 
Hfanalah mountains on the 
I cf Indostan, there are differ- 
vpinioBs. Some eminent ma- 
ilfeicians think that future mea- 
tetats will bring them down so 
intake them nearly on a level 
Chimboraza, which has long 
imagined the highest on the 
I ; but those who have any re- 
9 upon the recent accounts 
India respecting them, will 
the stupendous accounts as- 
A tfaem in the table as nearly 
ct Jamootri is not the high- 
br Dhawalagivri, or the White 
BtttH^ is said to tower to the 



amazing heidit of 26,863 feet, 
which is a little more than five 
miles. 

It may perhaps enable your 
readers to appreciate the table bet- 
ter, to mention that the extent of 
the visible horizon to an eye situa- 
ted five feet eight inches above the 
level of the sea, is very nearly three 
miles. To determine what places 
are situated within the limits of the 
visible horizon of any place, with 
the assistance of a map, is an easy 
process. Take from the scale <^ 
the map a radius equal to the ex- 
tent of the horizon, and from the 
given place as a centre describe a 
circle, and all those places within 
the circumference are included in 
the visible horizon of the place. It 
has dins been determined that the 
visible horizon for the top of Ben 
Nevis extends to about Tain, Forres> 
Klinross, Dunfermline, Bothwell, 
Brodick, and includes a great part 
of Islay, and the whole of the island 
of Skye, 

I am, youn, &c. 

az.D. 

6lMBOir, S7th April, 1885. 



TABLE. 



Names. 



Tintoc, 

Heibh DtHiard,... 

Goat Fell, 

Hdvellin, 

Benlomond, 

Bnowdon, 

Ben Lawres....... 

Ben Nevis, 

City of Mexico,' . 
Peak of Lomniti, 

Etna, 

Mount Perdu,.... 
Peak of Teneriffe, 
Mont Blano, .... 

Chimborazo, 

Jamootri, 



Sitmtion. 



Lanarkshire, 

County of Down, 
Isle of Arran,.... 
Cumberland, ..., 
Stirlingshire...... 

Caernarvon, 

Pertiishire, ..... 
InvemesBfaire,. . . . 
Spanish America, 

Austria, 

Sicily, 

Pyrenees, 

Canary Isles, 

Switserland, 

Peru,... 

N. of Indostan, .. 



Height ih 
Feet. 



2,306 

8,786 

8,865 

3,065 - 

8,191 

3,571 

3,944 

4,358 

7,476 B 

8,870 B 
10,963 B 
11,883 
18,358 
15,646 
81,440 
85,500 



B 



B 



£xtent of tibe 
visible Hori- 
zon in miles. 



58.813 

64.645 

65.555 

67.694 

69.181 

73.188 

79.915 

80.858 

105.896 

115.347 

188.836 

130.094 

136.151 

153.196 

179.338 

196.116 




-THE GLASGOW 



THE SUN. DIAL. 



everywhere 
vanUhetl ? If its biuineBB-use be 
Hupeneded by more elaborate in- 
ventions, ii8 moral uses, its beauty, 
miglit hare pleaded for its contin- 
uance. It epolce of moderate 
labours, of pleasures not jtrutracted 
, after Hunwt, of temperance, and 
good boors. It vns the piimitive 
clock, the horologe of the first 
world. AditTii could scarce liave 




appro, 

plants and flowers to spriog 
the birds to apportion tbei 
warblings by, for flocks lo, 
and be led to fold by. Ill 
herd " carved it out quaintl; 
sun," and turning philoaop 
the very oecnpation, proV 
with mottOB more toucllin 
tombstones. 



PERSPIRATION OF PLANTS, 



,s the leaves of plauts ex. 

pond, insensible pergpiration takes 

place, which is very abundant on 

some plants. The fu^liwUhus an- 

(rBUii-flower,emiia seventeen 

IS much perspiration aa tbe 

body, and the cornelian 

cherry, or carnv^ masculus, evapor- 



ates, in 24 hours, twice tbe 
of tbe whole Hbrab. This" 
resembles tbe insensible Mm 
of the huiuau fi'ame, vrbioil 
off about five pounds daljjj 
from the pore^ of the ddu |i 
the lungs. — Mr. WheeWtt 
at the London Medu 7nctM 



LETTERS AND QUERIES. 



WATT'S MONUMENT. 
GENI^EHEN, — Of the subaorlptioD lo 
Watt's Mnnument, the proceedi, vie 
find by n recent article in the pabtic 
print], amount to .£3086 6s. Td.— a 
Bum, oae would think, sufficient to rear 
& very decoit monument. To this monu- 
meot, Gentlemen, tee, in cammou with 
other mechanics, are a mily canlributor ; 
(herelbre, 'tie bat oatural that we ehould 
feel a little anxiuos of what sort or 
species the monument is to be. £3086, 
not to speak of the G/T, in not to be mlg- 

Of a monament, if we linow any, the 
drift and desigu is lo preserve the 
■uemory of the dead. But \vt are very 
apt to forget a person when we cease to 
feel under oblinalion lo him : ergo, that 
moDumetit answers the purpose best 
which will, if possible, keep us under 
perpetual obligation. The query then 
suggests itself .-.shall an oiielUA answer 
this noble purpose? Yes: if to oTcupy 
half ■ district of good arable ground — If 
to over-burden the creation — if to 
threaten " hideous &I1 one day upon our 
heads." daea It. then an obelisk is just 
the thing. WiU a aUtue In brouxe 



answer tbe end? A Matnsl) 
for our own part If we nufl 
the name and memory of iba ni 
murdered our father, we thliik 



absence of the moon to badi mt 
atid mark Tor wanton boyhood 
for every foul and filthy bird 
upon ! Strange mode of doing h 
one's memory '. 

For our own part, Gentlooel 
sabject of this nature, ivfaen we 
reason, we discard all secular a$ 

and honestif j therefore, ttenM 
undue imputHti on, we would lui 
commend a Houie or SaB fir ti 
tie MechciHia' TntlUvlion, » 
monument to the memoir oJ 
Watt. This, Cenllemen, wHI 
ing monument— a speaking mi 
— a monument worthy of the ni 
buch a monument Watt mmf bf 
to exist— may be said to be 
parent and patron of Fine Art 
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This hooM or hall, Gentlemen, we 
would luiTe by no means cast in a com- 
mon mould; a statue, an obelisk, or both 
may he easily superinduced ; this part of 
lt» however, we leave to some more pro- 
lific genius to concert : there is still of 
tibo name of Watt in our city who pos- 
Mnes a good mathematical head. Our 
offidousness, Gentlemen, please forgive, 
our style excuse ; and be persuaded, that 
to tee this fabric that is to be styled 
Watt's Monument a stylish one, is the 
Mmest desire of 

Your obedient servant, 

L. M*L. 



:i- 
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CURE FOR THE ITCH. 

6£NTLEM£N, — I observe in No. 
LXXI., Vol. III., of your Magazine, 
n. article which smells strongly of an 
•psihecary^s puff, a cure for the itch, by 
L M*L., Coll, « cured in 9 or 10 days." 
Why not apply the old highland nostrum 
—batter and brimstone ? It would, I 
live no doubt, done the cure in as short 
a time, which is far short of what other 
Boitrams promise, " to be cured by one 
qiplication.** L. M'L.'s ten talons may 
be of infinite use to him in flaying alive, 
Imt his talents for writing, I do not much 
•dmire. I must, however, give him 
great credit for his philanthropy; his 
iteeipt may do some good in his own 
ae%faboarhood, but we have no use for 
it in this part of the country. 

I am, yours, &c 

A Mechanic. 

Glsvgow, 9th May, 1825. 



QUERIES. 

1. If a ring be suspended in a vertical 
plane by a thread from a fixed point, 
and the thread twisted with considerable 
rapidity, at first the ring will revolve 
around its vertical diameter ; as the ve- 
locity increases, the revolution will va- 
cillate, till, by increasing the velocity, it 
will revolve in its own plane. Quen/ : 
the cause? — The experiment, which is 
common, and very instructive, may be 
exhibited many different ways. 

2. In the common pulley, is the me- 
chanical advantage, practically considered, 
due mostly to the shears? And how 
much? 

3. In the operation of the saw, what 
k the advantage gained by the teeth di- 
verging alternately ? 

Gentlemen, — Will any of your 
numerous Correspondents inform me, 
thraagh the medium of your Magazine, 
the most accurate method of ascertaining 
the length of the radius bar of a parallel 
motion, when the length does, or does 
not, exceed the parallel ? 

Also, what is the necessity of having 
an over-hinge at the crank end of a 
steam engine wallcing beam ? 

A Young Mechanic. 

Brooinielaw, 9th May, 1825. 

Gentlemen, — It would be doing the 
public a great service, and to me a most 
material saving, if any of your Corres- 
pondents could give a remedy for pre- 
venting mites in cheese. 

A Cheesemonger. 



USEFUL RECEIPTS. 



To make the Lead Tree.-— Procure a 
■ ihia] or decanter, and fill it with spring 
water, to which add a small quantity of 
• iqgar of lead, (about an ounce of lead to 
a quart of water,) then, to a piece of 
idnc, fasten a wire crooked in the form 
•f a still worm ; fasten the zinc in such 
a manner to a cork that the wire hangs 
downwards ; immerse this into the fluid, 
and in a few hours, the tree will begin to 
growy and produce a most beautiful effect. 



Teat of perfect Vaccination, — When a 
parson has been vaccinated on one arm, 
the surgeon should vaccinate the other 
arpi with matter taken from the first. 
If the first vaccination has been perfect, 
the 4»istale8 on both arms will grow to 



a head at precisely the same time ; and 
if this does not take place, the system 
has not been properly affected, and the 
vaccination ought to be repeated. This 
simple and easy test, first brought into 
notice by Dr. Bryce of Edinburgh, 
ought never to be neglected. 

Method of cleaning Gold Trinkets, and 
of preserving Engraved Copperplates, — 
Boil the trinkets in water of ammonia, 
which dissolves the metallic copper of the 
alloy to a certain depth, so that after the 
operation, the metal is in fact gilded, 
nothing but pure gold being visible. In 
this process, the waste of gold, which 
.takes place by the application of neutral 
salt to disengage mtcVc ^\^) V)(i« xivaal 




method of cleaning trinltcts is avoided. 
Kitliirta, ehtmiiU bara neglEuled tii ob- 
nrre Itiat melalUe ropprr in ssluble In 
■umnealB. Dr. M'CuUaefa Iuib ahovn 
that tlie wlution t^ea place rapIdJr at s 
heat safficient to boil tfae water of am. 
mania. He anya, cnpfierplalea are apt 
td be injored by lying by, a i-asl of oifida 
farms on Ibe aiwlBce, which ia rabbnd 
sff by Efae hand of the worknuui on the 
Srat iakin;, wben the pliM i> agatn 
naeil ; and b; llie refbrtostion nf the 
(aide, uid of Its buin); agHto ratriuvrd, 
llie But linet o( tb^ plate i 



ti, and tUtimately ol 
t this, ■ 
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will thai do B« muoh fnr p«rt aa 1 
dx in the ordinary mode ef]t«epiae,Ml 
the period of Ka uutire duration will tt| 
nunpnralfvply shorter. The cA 
heat in maturing port, have bithirU' 
been a ncrel in tba ^ands of a few. 
America, It ia * ivell known practict M 
boil Maddra wine, or to heat it t "' 
boiling temperature, and the ttfeel 
imparl to faar^ new wine, the qua 
of tliit wliTCh is ripe and perfect h 
TOur. lliia practice Is applicable to 
If newly battled wine be expoaed to ttl 
lun, it Hhortly begina to deposit iti 
colanring matter, and improves in b- 
vour ; and otou the rawest wine of thii 
kuid may, by heating it in hot water, be 

the quality wblcli It would havi 
after many yearn' keeping. It ii h £u 
from injm'ious, as might be ima^aed, 
fflluablB scored and we bft- 



applicB 






t Uttle 





□e to new. and wt 


generally effect this L 




ner, by putting it 
bottles. 


into foiil enwfa 



spirit vamiFih t 
aurltus, when the plate la laid l)y ; It ia 
eaaily applied, and can be renmtd by 
epirlt of wine. 

3Vi moAi Old Fori H%k mt of Nan.— 
it ia uaeful tn be aware that port wine 
may speedily ho rendered aged by bent ; 
and in thia coae it depositB its coat and 
assumes the mnrkB of old nine to the 
eye. as well as to the palate. One year 



THEATRE DU PETITE LAZARI. 
Wb are not ia tbe babit of noticing public exhibitions, but tbe Mechaaucd 
EshibitioQ at present in tbe Assemblj' Rooms, )ibh pleased ua eo very mucbf 
snd besides Hsb ao mticb in otir way, that we cannot «void spealoBg of it» 
and recatniDending to our friends to pay it a vint. Wo never nw any 
thing of tbe kind more admimble. The niotious and actions of the pup- 
pets are perfectly natural ; so tnucb so, indeed, tbat one seems almost to 
naTe got into Liliput. We can hardly believe tbe figures, diminutive tM 
tbey are, not to be alive. The scenery loo, is deserving of particular 
notice and commendation. The perspective is admirably preserved, ai * 
our young Iriende desirous of attaining a knotviedge of this art, will lee 
more in a few virits to tbe Assembly Booms than they would do hf 
studying treatises for a twelvemontb. 



NOTICES TO COKRESPONDENTS. 

■eblne ia out DexL A. B,, OoUu, and S. have been recMi 
M^^ iiieDS™:'bo*eTe'°wben he'ieot ui'^iEe Bm'utieli 



ssasf 



ComnMiTttcatliins from Intelligent RTecljan 
nyle they may be writtiin, if they contain 
Ilronuneat, which.is the aul^ject 6{ (heir not 
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BUCHANAN'S MACHINE FOR WEAVING NET-WORK. 



— Through tlie uu;- 
(lium of your Magazine, I beg leave 
to preBeat the public with the ile- 
scription of a nenly-iBTcntOil niA- 
cbioe, the objects of wliich are lo 
weave, expeditiously and witliotit 
knotR, any kinil of iiet-work, and 
itg aiWntiie holea WmefiM''bf the 
net-work to be enlarge'! or cUraiii- 
isbed, accoriiiiig to tlie option of 
tiie ppemlor. 

, We are indebted t6 Mi'. Alex- 
antler BuehBuan of Paisley, with 
wboee permission 1 make ilin in- 
vention public, for ciWiriving the 
present, ivhich adds another in- 
atance to the number of pcoofB that 
he has ak^ady given of bis inven- 
tive geniuB, and ardent tlRsire to 
improve the arts and manufactures 
of his native country. 

"pie machine iu question consists 
of the following parts : 

A, B, C, D, fig. 1, representa a 
wooden stand, upon which an iron 
frame, E, F, (i, H, is supported ftt 
each cqmer. In this frame' tliere 
are seven wlieek, 1, 2, 3, 4, 5, 6, 7, 
that pitch Into each other. i, i, 
Ittn, are. continuations of the axis 
of the wheels numbered 1, 3, 5] 7. 
Upo^ tie entls of the axis thus con- 
tinned, eircular pieces of wood, I, 
K, L,,M, afe faed, a perspective 
riew of which is given at fig. 2. 
The other wheels, 2, 4, 6, are in- 
troduced in order that when the 
machine is put in motion, those 
nnmbered 1, 3, 5, 7, may turn in 
the sanie directioii, as it is neces- 
sary that the parts of the raachino 
attached to the asis of these should 
do so. Into each of the circular 
woods, four grooves are cut, which 
allow the Bhattles a, b, c, d, e, f, 
g, h, to slide out and in at ilie cir- 
cumferences of the circular woods, 
but prevent them from coming out 
when drawn in a direction towards 



The shuttles, one of which i 
represented at Gg. 3, consist fl 
three parts. A, (6g. 3,) is thai 
part wliich slides into the groorcBj 
B, the projecting part, and C, thai 
which holds the pirn or " ' " 

The use of the grooves is t 

tfce- sinrnJeS to he movct('tViK|^fm(* 
(^rculfu wood to another in « .! 
ing the ihreaib, to form tuesJi.eS'Or 
the bet-work, and to atlord ai}<e£ 
method of ! attaj^hing t)|ei)i;tO t 
i-ireolar woods after that tjisy,h|ive> 
been thus muted. Iu %. I,;.tht 
circulac woods are represenfed; insi 
turued half round, to ehov^tbe 
grooves aad shuttles iii then), Tlw: 
^Toures. in ibis case,, are perpso-, 
dicular to the wooden 6tftnd,:">>i 
must be oliaerved, however^ dial, 
they lye horizontally wh^ tfct 
shuttles are moved ^tn oiw.clrelfrrj 
lar wood to another. This i» 
sary both for weaving the net-mrit 
properly, and for moving the a 
ties witli greater facility. 

Fig. 4, represents one of the] 

or bobbins. One end, A, i», 

siderably thickt!r than the oth^, slid- 
has a groove in it which, when iba, 
pirn is put on C, (fig. 3,) a ' '■ 
spring D. This spring auts U'Ki 
counteipart to a weight that tfl ratt% 
pended from the ends of the tbreilr 
els, one of which proceeds frau 
each pirn to keep tliem from eft>i 
tangling with eacli other. Each flf 
the shuttles is furnished with, i 
spring, all of which must indi 
viduaily be so strong, tliat th«±c 
aggregate strength will prevent d 
weight firom drawing the l' 
off the pirns, and at the aani 
sufEciemlyweak to allow the thceidft 
to come easily off the pirns wku 
drawn by the operator. Into lbs 
centre wheel, 4, (fig. I,) anoAeir 
pitdies, having the same numbetr. 
of teeth ; this wheel, which cMuwt 
be represented in the figure, is fixed 
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nd of the iron rod O, P, 
le other end of it a handle, 
tened. By this Iiandle the 
is put in motion. The 
O, P, turns in two gudg- 
e of which is concealed by 
rrame, the other is repre<- 

) now given a description 
hichanan's simple and in- 
machine; and if I have 
ficiently explicit in doing 
lethod of using it will easi- 
mprehended. The pirns 
een previously filled with 
}r with any substance of 
I net- work is to be wrought, 
d on the shuttles. The 
the threads are tlien col- 
i tied together, after which 
put through a ring that is 
on the top of the gudgeon 
,) and also through a hole 
s sole or wooden stand ; a 

then suspended from the 
the use of which, as was 
mentioned, is to prevent 
n entangling. It must be 

however, that before the 
is put in motion, the shut- 
ipy the proper grooves, 
icular is illustrated in fig. 

the shuttles a, b, in the 
rood I, occupy the 2d and 
68 ; those of K, H, c, d, 
lie 2d and 4th; those of 
Bt and 3d; and those of 
\e 2d and 4th. The ope- 
mences weaving the net- 
turning round the handle 
he size of the meshes of 
rork, he enlarges or di- 
ot pleasure, by turning 
B » greater, or lesser num- 
mes. By turning round 
i, the wheels in die ii-on 
id the circular pieces of 
t are fixed to the axis of 
lose wheels, ai'e made to 
but when those pieces of 
i revolving, the threads 
iceed from the shuttles cf 



each are twining round each other. 
l*he twist made by this movement 
is made tight by the operator, who 
puts a finger of his left hand be- 
tween each pair of threads, and 
with his right hand inseits, hori- 
zontally, the clearer, which is a thin 
piec« of wood, shaped like a paper- 
cutter, between each pair of threads, 
drawing both his hand and clearer 
towards B, at which place it is pre- 
vented from going any farther by a 
knot. He then removes his hand, 
leaving the clearer to keep the twist 
tight, and crosses the threads to 
form the meshes. This is effected 
by moving the shuttles from one 
circufar wood to another. 

This operation resembles, and 
effects exactly, the same object as 
the crossing of the pins in working 
lace. The shuttles of the middle 
circular woods are charged first. 
Those of the circular wood R, oc- 
cupying the second and fourth 
grooves, are moved into the second 
and fourth of the circular wood L, 
while those of L are shifted into 
the first and third grooves of K. 
This movement forms half a mesh. 
The operator then turns round the 
handle the same number of times 
as formerly, to twist the other sides 
of the mesh that is already half 
formed, and also to twist the sides 
of other two meshes. This being 
done, and the twist made tight by 
the method just explained, the 
threads are again crossed, which 
is done as formerly by moving 
the shuttles from one circular wood 
to another. In the former instance, 
only the threads of the middle cir- 
cular woods were made to cross 
each other; in this, however, the 
i^ole must be crossed, and, conse- 
quently, all the shuttles will require 
to be moved. Those of the circu- 
lar wood R, are moved into I ; those 
of I, into K ; and those of L are 
moved into M ; while iVi^^M!^ q»1 ^ 
are moved mlo 1^ 



By the first moving of tlie shut- 
llea, those of the circuliir wood K 
were shit^od into t)ie I'orrespuDtiiny^ 
grooves of L ; and those of L were 
moved into tlie correspoiiiliiig ones 
of K ; 80 thai by shifting; them in 
the present inatanue, those that ori- 
ginally occupied the circular wood 
L, are raoved into I ; and tho»e 
that originally occupied K are 
moved into M. This operation 
completes other two meshea. Thua, 
hy twistinff and crossing the threads, 
any quantity of net-work niBV be 
woye; the operator drawing more 
thread oil' the pirns as the former 
quantity is used. 

In descrihing the method of us- 
ing Mr. Buchanan's machine, I 
have called the substance with 
which the net -work is wrought, 
iliread. It is not to be under- 
stood, however, that this is the only 
Buhstance which can he employed. 
It is a property of the machine that 
any kind of yarn or twine may he 
warped with it, so that hy nsing 
fine yam, and giving the handle 



We have already, in No. LXV. 
given HTi account of this improve- 
ment; hot as some of our friends 
seemed to think it was not suffi- 
ciently explicit, we this week present 
them with an engraving of ihelnstni- 
niPTit, and a farther account of it, 
abridged from the Edinburgh Philo- 
sophical Journal. We do not think 
we require to make any apology for 
this, hecause in a maritime country 
like ours, which, though so greatly 
indehted to its commerce for its 
prosperity, has not yet half profited 
by its admirnbte situation, the small- 
est details on maritime subjects 
should be interesting to the people. 
We shall not, therefore, we trust, 
be censured for giving a place in 



texture may 
wrought equally as 6ne as lace; wndi 
from the simplicity with which it 
may be wrought, I would strongly 
recom mendthemachinetotbej unior > 
branches of families, who will £aA- 
the using it to be an agreeable and 
profitable amusement. The present • 
machine, I have already mentioned, 
is the contrivance of Mr. Alexan^ 
der Buchanan of Paisley. This 
gentleman has already appeared be-< 
fore the public as the inventor of tba< 
method for manufacturing eheniel. 
cloth, along with several other con- 
trivances with which he has occa- 
sionally favoured his townsmen'— 
If, Gentlemen, the successful appli^ 
cation of an inventive genius, at 
the laudable and praise-worthy ex.-, 
ertions of an ardent desire to im-; 
prove those arts and manufactiuw 
which enable Britain to rank. high 
in the catalogue of commercial . na-' 
tions, deserve respect and esteem, 
the private labours of Mr. Bochaa- 
an entitle him, in no small d^ree, 
to receive those honours. 



our pages to an account of 
covery, which must have a 
siderable influence both on on 
sperity and our power. It hai 
said, also, " that if any vessel be !■ 
future allowed to go to 
pecially in high latitudes, without 
the precautions pointed out by MK 
Barlow, the loss both of pr^witf 
and lives, in the event of sbipi 
may, in most case- '— ' — 
tributahle to the 
those owners only can 
sponsible who are acquMi 
Mr. Barlow's discovery; 
may do somi^tbing towardi 
that responsibility. Motben v) 
have children, wives who have hntij 
W\da, children who have latht 
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and all who have relatives and 
fiienda at sea, must be interested in 
whatever contributes to their safety. 
Sailors are so habituated to danger, 
that they are proverbially careless, 
and even think it unmanly to take 
precautions. Those to whom they 
are dear must, therefore, do this for 
them, and enforce on them the 
necessity of adopting a landsman's 
discovery; because, not being so 
bold as they are, he has sought out 
the means of avoiding danger. 
That they have allowed him to 
make this discovery is, in fact, a 
proof of their carelessness. For 
600 years have they made use of 
the compass; day after day have 
they found its indications wrong, 
and been obliged to imagine strange 
currents in the ocean, or suppose an 
np-hill and down-hill at sea, to ac- 
count for the ship's running ashore, 
or reaching spots from which, judg- 
ing by their compass, they ought to 
have been far away. Notwith- 
standing frequent and enormous er- 
rors of this kind, causing a great 
loss of ships and valuable lives, so 
careless or so confiding have they 
been through all these 600 years, 
that, as for as we know, no one of 
them ever seems to have thought 
their compass was sometimes a 
fitithless guide. In 1794, Mr. 
Downie, master of His Majesty's 
ship Glory, was the first to remark, 
that the *< quantity of iron in ships 
had an effect in attracting the 
needle." Capt. Flinders traced 
its connection with the dip of the 
needle; but the matter was again 
forgotten, till Mr. Bain, another 
master of the navy, published, a few 
years ago, his valuable '< Treatise 
on the Variations of the Compass." 
This fixed attention ; and Captains 
Parry and Ross being directed by 
the Admiralty to make observations 
on the subject, during the voyage 
to the North Pole, it was found 
that the compasses were on some 



occasions, upwards of 50^, or more 
than the eighth of a circle wrong. 
This effect was certainly not so 
great formerly as at present, owing 
to the greater quantity of iron now 
used in constructing and ballasting 
our ships. The great pitch, how- 
ever, to which it has now arrived, 
called for a prompt and efficacious 
remedy, or there could be no se- 
curity for sailors : Mr. Barlow set 
himself to this task and succeeded. 
We shall not follow this gentleman 
through his ingenious experiments 
and his mathematical demonstra- 
tions, but endeavour to give our 
readers a plain account of the cause 
of the incorrectness of the common 
compasses, and of his remedy. 

It has been long known, that 
when a magnetized needle is freely 
suspended, it only preserves itself 
in a horizontal position in a small 
zone near the terrestrial equator. 
To the south of this, the south end 
of the needle dips or inclines to the 
horizon ; and to the north, the north 
end dips or inclines. This is 
owing to the magnetic attraction of 
the earth. It has also been long 
known, that the upper ends of all 
iron bodies attract the north end of 
such a needle in northern, and the 
other end in southern, latitudes; 
and the lower ends of all iron 
bodies have an opposite effect. It 
is now known too, from experience, 
that when the ship lies with her 
head and stem north and south, or 
in a line with the magnetic meri- 
dian, that these two atti*actions are 
either coincident or directly oppo- 
site, and have no effect on the 
lateral direction of the needle ; but 
when the ship's head is turned to- 
wards the east or the west, the 
needle, owing to the effect of these 
two opposite forces, namely, the 
magnetic attraction of the earth and 
the attractions of the ends of the 
iron bodies in the shii^^ wo loi^'^gst 
points uonVk «a!\ %ovi^> %sA \\a 
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riation will depend < 
action of both ibe msttnietic i 
tioa of tbe eartii, and ihe iron of 
the Rhip. This varintioD, when not 
talien into account, tis it never wos 
till now, makes the course of the 
■hip, a» shown by the compass, 
diSerent from httr real course. It 
depends, too, on sa many circum- 
Biancw, such an difference of place, 
difference of direction of the ship's 
head, and the quantity and position 
of the itoa in her frame, as almost 
to bid defiantte to calculation. The 
first additional fact Mr. Barlow 
ieems to Lave ascertained wai, that 
the points in all bodies of iron, 
aituated between their npper and 
lower ends, which Lad no dfect on 
the needle, were all in the same 
plane, and this plane formed with 
the horizon an angle eijual to the 
complement of the dip descending 
from the north towards the south. 
The needle of tlio mariner's com- 
pass is suspended horizontally, or 
is not allowed to dip; and Mr. 
Barlow found that the same fact 
was true of such needles, as well as 
of dijjpiuE needles. It was before 

tracted more poweifuUy tlian a 
smaller mass, and tbut the power 
varied iuTereely as the cube of the 
distance; Mr. Barlow has, how- 
ever, ahown, which &ct is very ex- 
traordinary, that tliis power resides 
iriiolly in the surface of the iron, 
tmd is the same in a hollow shell, 
the substance of ivhicb is not one- 
twentieth of an inch thick, as in a 
solid bail of the aame circumfer- 

These diacoverias were applied 
Bs folloiFs : — It is plaiu, that in 
■uch a mass of iron as foiiua part of 
■ ship, by fur tlie greater part is 
neutrnlized by opposite actions, anil 
that all the etliict may be referred 
lo one single point of the vessel ; 
Bad tliis point as regai'ds the sliip, 
ml/ be [he »anio in all jieu'Ib of tlie 



world. But as the surface of iroa 
only possesses magnetic power, it 
must be easy to procni'e a p4ate 
of iron of inconsiderable weigbtt 
which, when placjed near the curo- 
pass, shall counter balance the iroo 
of the ship. The first thing to fas 
done is to ascertain the local atlrwv 
tiun of each vessel. The ship hviag 
so moored as to admit of her Itetd 
being directed to each point of ibe 
compass successively, ami tliere 
steafUed, the bearings of some dis- 
tant object are to lie taken round 
the whole circle. These bearings 
will vary from each other acconUng 
to the attractive power of the tb»- 
sel ; and it will be found that two 
of them, taken while the M^» 
head was dii-ected to op^ttMito 
points of the compass, neaiiy HglMw 
TLe mean of these two is ODfu*^ 
ered the true bearing; : and by 4mb 
also the line of no attraction in the 
vessel, which is generally Btnught^ 
fore and aft, is known. By uien 
comparing tbe trne bearing with 
the bearing found at every point of 
the compass, tbe local attracUoa at 
every one is found. Hiiheria It 
has been a matter ol' experimeiit on 
shore, to detennine tlie situtim. bl 
which a plate of iron oagLt to be 
placed, as to the compass, in erof' 
ship, in Mvier to correct the laeal 
attraction. Tables will ultioMUfy'* 
he calculated, however, so aa to 
0>ake this unnecessary. The jwa 
way be placed eitlier before or 
abatt the compass; in tbe fiuiaer 
case doubling the eftect of tbe at- 
traction, in the latter nenttnlidiigitti 
The former is better for BODtJKm> 
voyages, the latter for high norlfawit 
latitudes. The plates vary from 12 
to 16 inches in diameter, and, iD 
fact, the instrument has hithvto 
been made of two plates screwed 
together. They have a hole in tbe 
centre, through which is passed. a 
brass socket with a broad beadi 
liaving a,Tv cxletior screw, with 
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which the two plates, and an inter- 
poted piece of wood of the same 
aize, are strongly screwed together, 
the board being intended to increase 
the thickness without adding to the 
weight. Tlie several parts of the 
phites are represented in figs. 5 and 
6, and fig. 7 shows the brass pin, 
socket, and pedestal, and the whole 
combined, as in action on ship- 
board. We have only to add, that 
this apparatus has been tried in 
seyeral of His Majesty's ships with 
the greatest success. In one in- 
stance, reported by Lieutenant 
Mudge, the situation of the ship, 
after a run of 183 miles, as pointed 
out by the common compa&s, dif- 
fered 19 miles in latitude, and 32 
in longitude, from her true situa- 
tion. On trying the compass hy 
Mr. Barlow's corrected one, it was 
found to be wrong 7^ ; and when 



this correction was applied, the 
situation of the ship, as indicated 
by the cdmpass, differed from her 
true situation only two miles of 
latitude, and four of longitude. 
We ai*e quite sure that our readers, 
whether they are animated by pa- 
tnotism, or soothed by the more 
gentle feelings of humanity, will for- 
give 'us for occupying so large a 
portion of our space with the de- 
scription of a simple instrument, 
which, we conceive, will be to 
sailors what Sir Humphrey Davy's 
safety-lamp is to miners. Before 
they possessed these, they could 
descend into the mine or sail over 
the ocean ; but now alone can they 
do either, with an instrument in 
their hand that warns them when 
danger is near, and shows them 
how to avoid it. 



ON DRAINING OLD WASTES IN COAL MINES. 



Gentlemen, — I see that No. 
liXXlII. contains two communica* 
lions on the draining of coal wastes. 
Both writers seem to have some 
practical knowledge of the business, 
but have in some measure mistaken 
the plan I submitted in No. LXX. 
I cannot imagine what induced S. 
S. to say that I proceeded on the 
ground that the workings were on 
a horizontal plane, or to suppose 
that would make the smallest dif- 
ference in practice. Every person 
who has looked at a quarry or 
Band-pit, or given the smallest at- 
tention to geological accounts, 
know that the strata in general 
make more or less of an angle with 
the horizon. The coal in the 
neighbourhood of Dunfermline has 
the most remarkable dip of any I 
have seen described. If I recollect 
well, the drawings appear by the 
eye to give about 30 or 35 degrees. 
But be the dip great or small, there 
can he no difference. Every one 



knows that any working under 
ground must be kept clear of water; 
and surely water standing so high 
above such workings, as to threaten 
an inundation, may be carried off 
by the same channel if conducted 
to it. I hope these remarks will 
remove the misapprehension of S. S. 
It is concluded by A. K. J., that 
to act according to my plan, the 
boundary of the waste must be ex- 
actly ascertained. This is no more 
necessary than by any other mode. 
When danger is apprehended the 
trial must be made ; and I proposed 
making it at the surface of the water 
in the waste, to avert the danger of 
the water bursting in. The only 
difficulty stated is that of making a 
horizontal bore at the surface of the 
water. The term horizontal here 
means no more than lateral ; it may 
follow the dip or rise ; it may begin 
anywhere, provided it end about 
the surface of the vi«Aftx% «t ^Jafe 
nearer it, the \ea^ W^ \ife ^^ ^wsv- 



S64 



THE GLASGOW 



ger. The bore must eTidently be 
ultimately widened to a Gma.ll tun- 
nel,, before a syphon can be applied; 
perhaps it might be more easily 



these are points that may best bi 
determined by the practical i 
1 am, yours, 8tc. 

cm:; 



made without boring at all, but Giugov. isih Hsy, inas. 



MUSICAL THllUSH OF BRAZIL. 



" We first observe in these wctods 
the notex of a greyish-brown bird, 
probably a thrush, which frequents 
the bushes and ground in damp low 
woods, and sings with numerous 
repetitions through the musical 
scale, from H' to A" (of the Ger- 
man scale) so regularly, that not a 
single note is wanting. It com- 
monly sings each note four or five 
times orer, and then proceeds im- 
perceptibly to the following quarter 
tone. It is usual to deny to the 
songsters of the American forests 
all melody and espresaion, and to 
allow them no pre-eminence but 
s[^ndour of plumage. But if, in 
genenil, the pretty natires of the 
torrid zone are more distinguished 
by the beauty of their colours than 



by fulness and power of note, sn 
seem inferior to our nightingale i 
dcamesa and melodiousness of ton- 
yet this little bird, among othera, 
a proof that they are at least ili 
destitute of the piinciplea of tad 
dy. How far the musical impro?" 
ment of man has already had ■ 
influence on the notes of hirda, k 
mains an interesting subject '■ 
physiological investigation. It 
at least inconceivable, that wIk 
the almost inarticulate tones oP 
degenerate race of men no lon^ 
resounds in the woods of Bta^t 
many of the feathered song^ 
will also produce more refined melo- 
dies." — Spin' and Martim' l^tt- 
vels in Brazil, 



ON THE CRANK. 



Gentlemen, — I had not an op- 
portunity of reading G. M.'s com- 
munication, (page 141, Vol. m.)be- 
fore I sent you that in page 167 ; 
otherwise it would have been unne- 
cessary to have said any more about 
the crank. He has pointed out 
the source of error arising from 
overlooking the well known princi- 
ple, that mechanical power is mea- 
sured by the product of the force 
into the velocity. It is known by 
the principle of virtual velocities, 
that when two forces or weights 
are in equilibrium, if they be put 
in motion their velocities are in- 
versely as the weights, or W : W 
= V ; V and W' V = W V, 



and hence, in this case, their lUh 
menta are equal. From tfaia it 
appears, that if a weight W be vm- 
formly diffused over the Bemicu>. , 
cumterence of a wheel, it will ha.. 
balanced by a weight W' = W at, 
the centre of gravity of the oppo-i 
site semicircumference, and if ibof. 
be then put in motion, the .velo-- 
city of W' or V will be only abotU i 
S of that of W or I V. But tbea 
the weight W is diminished is its. 
force to about ^ W, and henca 
their momenta are equal. This ' 
WB^ of measuring mechanical powers 
is just the same in principle with ■ 
the usual method by the weigbti 



;ht in a given <l 
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time. For the space through 
which a weight W is raised in a 
given time is just its velocity, and 
the mechanical effect or momen- 
tum is W V. As an example of 
this principle, the strength of a 
horse will raise 32,000 lb. through 
1 foot in 1 minute ; and that of a 
man is often reckoned to be about 
the i of this, or be able to raise 
6000 lbs. 1 foot in 1 minute. In 
general, a weight W being made to 
descend through a vertical height 
= H, should raise a weight W 
X through a height H', such, that 
W : W =: H' : H or W H = W H'. 
A state of equilibrium in the 
case of any of the mechanical 
powers, afford familiar illustrations 



of the same principle. For if any 
of them, when in this state, be put 
in motion, the power is to the 
weight, as the velocity of the lat- 
ter to that of the former ; and also, 
the vertical height through which 
they pass in the same time are in- 
versely as the ppwer and weight. 

Or, if W and W be respectively 
the power and weight, V and V, 
their velocities, and H and H', the 
heights through which they pass in 
the same time, 

then W : W = V : V, 
and W : W z= H' : H, or 
W Vz= W V and W H = W H'. 

I am, yours, &c. 

A. B. 

DoUar, 17th May, 1825. 



ESSAYS ON BLEAt:HING, 

By James Rennie, A. M. Lecturer on Philosophy, &c. &c., London. 
No. L — HISTORY OF THE ART. 



SECTION II. 

Thb art of bleaching was known 
to our ancestors in Britain as early 
at least as the first century, as we 
are informed by Pliny, (Hist. Nat. 
lib. XXX. c. 50.) who tells us, " that 
the flax, after being spun into yam, 
was pounded several times in a 
stone mortar with water ; and when 
it was woven into cloth, it was 
beaten again upon a smooth stone 
with broad headed cudgels; and 
the more frequently this process 
was repeated, the whiter and softer 
the cloth became." A more accu- 
rate description could not be given 
of a process which every Scotsman, 
who has lived in the country, must 
have seen employed by the peasants 
of th(B present day. This simple 
process, however, is aided by boil- 
ing with soap or kelp, and by croft- 
ing; but even in Pliny's time, they 
had recourse to vegetable alkalies, as 
he tells us, in the following book, that 
the process was much facilitated by 
nmeeratiDg id the water the roots 



of a kind of wild poppy, which 
was much sought after for this pur- 
pose, and made the linen \oo\t 
*' wonderfully pure and white." 
Might not this wild poppy be the 
cuckoo pint, {Arum maculatum, 
Lin.) which even in modem times 
has been used in bleaching in France 
and other parts of Europe ? (Parkes' 
Chem. Ess. IV.) We are told by 
Lewis, (Newman's Works, II. p. 
226.) that the juices of this plant 
have the property of destroying the 
resinous colouring matter of vege^ 
tables ; but I think the effect might 
be better accounted for by a pecu- 
liarity in this plant, first observed 
by Lamarck and Sennebier, name- 
ly, that it contains a greater quan- 
tity of sensible heat than any other 
plant whose temperature has been 
' examined. (Smith's Intr. to Bot.) ^ 



^ This is not peculiar to the Arum 
maculatum; for M. Hubert £o\uvd^ \hakSb 
the ipadix q£ ^ Knosii cntdc&d;»sa tuk^ 
the tbermometei ttom \^^ Vi ^»\!^ > V^ 
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The nae of plantH in bleaching is 
not pM^ulkr to Europe. The la- 
diann in Nonh America, as M. De 
Lery lella ns, make a deiur({eni 
tniter frum certain fmiia, with which 
they wash anil bleach their cotton 
beds and garmenCa. {Voyage de J. 
De Lery, p. 276.) It is likely that 
he here alludes to the fruit of tim 
Myrica Cerileni, of the mode of 
Dicing soap from wlticli, M. Cadet 
gires an excellent account in the 
Annalea de Chimie. Dec, 131. 

We need not wonder thai at- 
tention would be paid to ibis art 
among the Greeks and Romants 
when we are aware of the delicate 
finenei^ to which they brongbt their 
linen cloth, and the value at which 
certain sorts were estimated. We 
are informed by Pliny, that a kind 
of lawn, made from the flax deno' 
minated Byasna, which grew lu 
Acbaia, was so much eateemoci in 
the first century as an ornamental 
dress, that it waa sold for its weight 
in gold. We are at no loss from 
tbia to see, why its use was con- 
sidered, by some austere Romans, 
as a marie of unpardonable luxury 
and effeminacy, (Hist. Nat. lib, li. 
c 1.); and the same author tells 
ua, that the threads of the Retorine 
linen are eTODer, if evener may be, 
than that of a spider: he himself 
had seen bo fine and small a thread 
of Cumes flax, that a whole net 
knit of it would pass through the 
ring^ of a man's Rngerj and he had 
seen also some bo fine, that one 
Bian could easily csiry aa much 
yam as would go round and com- 
pass a whole forest. Bnt the Jin- 
est cloth, he aays, (lib. XII. c. 10.), 
which wwi made in his lime, was 
maouiaclured from the cotton which 
grew ill India and Persia. There 



Edin. Rft, VI. IBit.) and M. Bary de 
St Vincent uuuIb i. aimUar teinnrk oa Ihf 
Arani wcBleBtoiE. [Voyige dnu L'At 



was a great difference, however, in 
the whiteuesB of the several 
of linen, either from the mod* «f 
bleaching, or from the nature of tlM- 
materials. The Faveotiue, ibr M- 
ample, was alivays whiter than cin 
Allian, which was commonly br«m 
before it was bleached. Rioy lilie- 
wise gives an account of the eartb 
and plants employed by the Soinini 
in bleaching and washing ; but b it 
likely that the»e methods wen wn 
improved after hia lime, as we knnp 
that the manuiitctory of soap, MB- 
Irary to the asseition of BeckoMi 
was carried on to sutne exlcnt h 
Italy; and it is not long smff a 
complete manufactory for MSa^ 
soap was diacovei«d in the sdM^ 
raneaa liuitm of Pompeii. TUi 
soap had been made by comfaiiiiiE 
alkalis wiUi an oil. (See Starke^ 
Letters from Italy.) Immadialely 
subsequent to the tirae of FUaVi 
the Romans indulged in what W) 
fathers had considered to be effigUB^ 
nate; and while cloaks of lioen ml 
almost universally worn. (Batit* 
man's History of loTentiona, HL 
p. 270.) May we not then ««•• 
sider it rather as a poetical Seisilfc 
than a correct description, wluok 
we find in Valerius Flaccnsj of dM 
dress of a warrior who was lllift 
at Colcliis dnring the AtgmM'dt 
expedition ; especially when va' 
consider, that this author liredaeH 
the time of Pliny, wben lines wU 
still of inestimable value P Thm 
passage runs thus : 

Codit Tautanlia olnmuiu -_ 

Tnina Bon itlnm cmdtnla Borhata lUk 
Nan suro depicts cUaolyi, ooo Bm gslflj 
Ceeuria, pictoque jiivddC ■abteminH bnwJi 
Vid. Flaecu,, VL 881. 
We cannot, however, diatroA U 



The preceding notices, it i 
be confessed, are scanty and impAr- 
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feet ; bat they are all which I have 
been able to collect from my limit- 
ed acquaintance with antiquities. 
In the ages which succeeded those 
of Ti^hich we have now been speak- 
ing, our information upon this, as 
upon almost every other topic, is 
altogether imperfect. It is proba- 
ble that the art in question, re- 
mained nearly as it had been trans- 
mitted to the people of the middle 
ages from the ancients. This a- 
mounts nearly to a certainty, when 
tbe earliest of our modem processes 
are compared with what we know 
of antiquity. In Iceland, which, 
from its remoteness, we may sup- 
pose comes but accidentally acquain- 
ted with the improvements made in 
the other paits of Europe, they 
bleach with a ley made of ashes 
and urine. (Hist, de I'lslande, I. 
266.) 

The earliest account which has 
come to my knowledge of the mode 
of bleaching in modem times, is 
given in a book now become scarce, 
but a copy of which I was so for- 
tunate as to procure from Stii'ling's 
Public Libraiy ; it is entitled, * Se- 
lect Essays on Commerce,' &c. (Svo. 
Lond. 1754.) The mode of bleach- 
ing there described, was practised 
in Holland and Flanders, and con- 
sisted in souring with milk or bran, 
in boiling with sdkaline leys, and in 
exposing the goods for a whole 
summer to the sun and air. This 
book, however, must be compara- 
tively modem with the processes it 
describes ; for long before this, we 
find <' Holland white as snow " 
^mentioned in our old ballad poetry. 
There are indeed few of our oldest 
ballads and traditionary legends 
which do not mention shirts and 
other garments made of " Hol- 
land fine." The Dutch and Flem- 
ish process being unknown in the 
other parts of Europe, it began to 
be supposed that there was some- 
thing- in the ur or the water of 



HoUand which produced linen of 
so clear a white ; and the adjacency 
of the sea was mentioned as one of 
the causes of this. All the bleach- 
ing grounds in Holland, indeed, 
were situated near the sea, as it 
had been found by experience that 
tbe sea air seemed to produce a 
fairer white than that farther inland. 
If the cause of this bad been in- 
quired into with any degree of phi- 
losophical acuteness, it might have 
led rapidly to the unexampled che- 
mical improvements which have 
been lately made in tbe art of 
bleaching. But the period of which 
we speak, was only the dawn of 
the philosophical arts. Every pro- 
cess was conducted by blind prece- 
dent, without the sUgfatest hint ever 
intruding itself wk^ such things 
were done. But this dawn, faint 
as it was, soon brightened into 
all the splendours of noon -day; 
and if I am not misinformed, the 
world is indebted to Scotland for 
the first application of chemistry to 
the art of bleaching. 

Two years after the publication 
of the Select Essays, Dr. Home, 
the Professor of Chemistry in the 
University of Edinburgh, published 
his inestimable Experiments on 
Bleaching, in which he proved that 
employing oil of vitriol (sulphuric 
acid) for souring Unen goods was 
both more economical, more effica- 
cious, and less liable to uncertainty 
than the Dutch mode of souring 
with milk or bran. Previous to 
Dr. Home's experiments, the art of 
bleaching was quite in its infancy 
in Britain. Even so late as 1752, 
British linens were sent to Haarlem 
to be bleached, at a considerable 
expense and much loss of time. 
The Dutch process is commonly 
supposed to have first been prac- 
tised by the Scotch; but it was 
certainly first known to the Irish. 
The Scotch IvivexA -w^s^ xMsoa^ 
sent OY«r Uj H^Ji^aDDAViv'^wcOji^ «b^ 
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were not returned iu it finished 
state till October following, when 
they were sent to the Loudon mar- 
ket uniier itiB name of Scotch Hol- 
lands. On the authority of Patriclt 
Milne, Esq. M. P., Mr. Parkes 
iUtes, (Chem. Es. IV. p. 18,) that 
an Irishmaii who had learned Home- 
tfaing of bleaching', settled, in 1749, 
in the north of Scotland, and was 
entrnsted with the linens to bleach 
which hnd formerly been sent to 
Hollnnd. His first attempts, how- 
ever, were unauccessfiil, and alter 
he had doni* his utmost, the goods 
had to be sent to Holland to be 
finlBhed. But several years' inquiry 
and esperieuce made him an excel- 
lent bleacher, and by asHiduously 
practising the art, be soon realized 
an opulent fortune. At tlie Kame 
time the Scotch manufacturers were 
greatly benefited by having their 
goods sooner ready for the market, 
and their capital more quickly cir- 
culated. Dr. Home's improve- 
tnents, which immediately followed 
this, gave our countrymen a decid- 
ed superiority in this art, and the 
north of Scotland soon stood as 
high as Holland and Flanders bad 
previously done. 

In order to show the advantages 
of Dr. Home's improvements, it 
may not he out of place to pve an 
account of the mode which was 
previously followed, a little more in 
detail. For this purpose, I shaSl 
aelecl the process for bleaching 
linen yam, which was very operose, 
and required four times the expense 
of cotton yam ; inasmuch as the 
colouring and resinous matter is in 
much greater quantity in the for- 
mer. Most sorts of linen yarn, fur 
example, will lose 37 per cent, of 
their original weight before they 
are thoroughly bleached, while cot- 
ton yarn will lose only 4i or 3 per 
cent, by the same process, The 
following account is gireu by Parkes, 
of the mode of bleaching linen yarn 



(d)out half a century ago. The 
brown yam was first immeraed in 
hot water for three or four days, 
or macerated in cold waste alkaline 
leys for about forty-eight faoun, 
which, by producing a fermentation 
in the vegetable substance, or otfaer- 
wise acting chemically upon the 
fibreia, loosened the saliva of the 
spinner, or such foreign and hetero- 
geneous matters, and rendered them 
easy to be removed by simple waiJi- 
iog. Tliti yarn was neiLt Ixnled 
and steeped in alkaline ley, the m- 
paratuB being so contrived thai IH 
ley was poured over the goodi, 
through which it percolated till it 
reached the bottom of the vta»^ 
whence it was drawn off into a 
heated copper; and ti-om this agUD 
it was pumped back over the pxA, 
and so on alternately and uointe> 
ruptedly for many hours. Tbe yiR 
was then well washed, and exposed 
on the grass for two or three we«kl. 
It was now bucked again, wssbedi 
and crofted as before ; and theM 
processes were alternately cootinned 
four or five times, the strength of 
the ley being gradually reduced in 
each successive bucking. Afterlhe 
yarn had been backed four or Gn 
times, it was immersed in aoured 
milk, iu which it lay two or three 
weeks, till the scum, formed by tbe 
matters disengaged by fermenUi- 
tion, began to crack and enbudft 
The yarn was then taken out of 
ihia ^fiTSt sour, and well washed; 
and the processes of bucking, wash- 
ing, crofting, and souring, were at 
temately repeated, till it was tfaoii^ 
to be clean and pf a good cokHir. 
For cleansing and finishing tbey 
employed soap, which renders the 
goods soil and delicate, and nukes 
them handle better than when ii>ef 
are simply washed in pure water. 
Now, from this account it is evi- 
dent, that the old mode of l>1eBch< 
iiig was extremely tedious, tranble- 
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of result. If goods were sent to 
the field in March, they were not 
ready for the market before Sep- 
tember ; and if at midsummer, they 
could only be half-bleached that 
year; because it was found, that 
crofting succeeded best in the spring, 
and when any were unfinished in 
autumn, they were laid aside till 
March foUowing. 

The improvements of Dr. Home, 
then, were of great importance in 
saying time; for, by making the 
sours of sulphuric acid instead of 
milk, the process of soiuing, which 
formerly took two or three weeks 
at each repetition, could be finished 
in as many hours. A great deal of 
trouble was also saved, for great 
quantities of milk being requisite, 
it could not easily be collected and 
carried from great distances to the 
manufactory, as would frequently 
be necessary. The expense, like- 
wise, of sulphuric acid, was consid- 
erably less than that of milk, owing 
to the improved process which was 
about this period invented by the 
ingenious Dr. Roebuck, for the ex- 
tensive manufacture of this acid. ^ 



They found that sours composed of 
it, acted with more certainty and 
effect; while they did not, in the 
least, injure the fabric of the cloth. 
A prejudice Jong subsisted, indeed, 
which is not even yet wholly re- 
moved, that the fabric is weakened 
by vitriol soul's; but Dr. Home 
proved, in the most satisfactory 
maimer, by repeated experiments, 
that it is altogether unfounded. He 
kept, for example, a piece of linen 
in a strong sour of vitriol during 
several months, and the fabric of 
the cloth remained as firm and 
strong as before it was immersed. 
(Page 88.) Even in the present 
improved state of chemical bleach- 
ing, this improvement of Dr. Home's 
is of importance, and is still used in 
conjmiction with those which are 
much more powerful. 

^ The first large leaden chamber for 
this purpose, were erected by him at Bir- 
mingham in 1746 ; and, in three years af- 
terwards, he established extensive works on 
the same plan at Prestonpans, whence he 
supplied not only the bleachers and other 
manufacturers of Scotland and Ireland, 
but also those on the continent, who soon 
learned to prefer it to milk sours.— PorAet. 
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Gentlemen, — From the inter- 
est you have taken in any thing 
connected with the working me- 
chanics of Britain, and from the 
full account of the different institu- 
tions for mechanics you gave in 
your Supplementary Number, on 
Saturday last, I have taken the 
liberty of sending this to inform 
you of the establishment of a new 
institution for the benefit of the 
mechanics of Edinburgh. 

Two or three persons had 
been students of the School of Arts, 
and while there duly appreciated 
and received the advantages of the 
library ; but they no sooner left off 
their attendance on the lectures, 
than they lost all Hght to it also, 



and this, after having been used to 
it, was, you may believe, against 
their wishes. They therefore re- 
solved to attempt estabjishing one 
at such a rate as would not be op- 
pressive to any working mechanic ; 
and having got a prospectus drawn 
out on the 4th of February, they 
afterwards got about twenty-five to 
subscribe their names as all approv- 
ing of the proposals, and a meeting 
was held on the 3d of March, when 
it was resolved to institute a library, 
to be called " The Edinburgh Me- 
chanics' Subscription Library," and 
a committee was appointed to draw 
out articles, and to take the neces- 
sary steps for the furUierance of the 



cion to say, that every thing has 
gone on most praeperocsly, and 
that tlie public here ha?e come foi^ 
ward to enmarafre the In«lita[iun 
ID the tuoat bandsome Bianiier. 

We have herewith sent you one 
of our billn, circulars, and a. copy of 
OUT catalogue, which tontnins a 
number of donations from the indi- 
vidoal members; and we have got 
a most monificent donation, above 
CSO worth, from Mesars. Archibald 
Constable & Co. Booksellers, and 
twenty-two volumes, on different 
Bubjerta, from Mr. Adam Black, 
beeidea otliers, as you will nee by 
(Ik catalogue. The lihtaiy was 
opened on Tuesday night last to 
Une subscrihers, who now amount 
to aearty ^00; betides, we are daily 
getting- new ones. Thns, in the 
apace of tu-o UMtnths, has a library 
been opened, with eveiy prospect 
of euccesB, wliich has been aocom- 
pUshed by operatives alone, with- 
out the aid of any patrouage what- 
ever, except the public support, 
wtiieh they were certainly entitled 
to. And be it farther known to 
tbrar honour, that several masters 
and gentlemen, and amongst the 
rest, tu'o of the directors of ihe 
School of Arts, have come forward 
and entered as members, merely to 
encourage what they consider so 
useful an Institution. 

If you think proper yon may 
take notice of the above in your 
own way in an early number of 
your useful Magazine ; as it is the 
only one that the most of the Edin- 
burgh mechanics read, it will be 
gratifying to. Yours, &c. 

A Member of the Committee 
of the E. M. S. L. 



[It is wiili great pleasure w« 
liave perused tho account of thu 
new Institution in Edinburgh, u 
we think it now supplies almost bU 
that is wanting for the jnformatiaii 
and instruction of mechanics in that 
city. The librHry attached to th*< 
School of Arts was perfectly «uffiT 
cient for tJwin, so long as tbey 
could attend the leclorea ; but ibey 
could not do this always, bbo 
having once known ihe pleaaon 
and the benefit of a library, how! 
were they ever after to w^t H.?, 
The same cause will produce Un, 
same result elsewhere, wq hope;; 
and ive anticipate that this pW 
of a library separate from the itwt^ 
tutiun, fur the use of those not ,Ua 
tending it, will speedily be foUflVB^ 
inotherplaces. Where the smallriM 
of the town gives little prospect of 
the erection of a separate librai}-, 
those who have attended tiie IflC' 
tores should be allowed loretaioW) 
interest in the library, even after 
they discontinue their altendaaCQ). 
but wherever it is posaiUe) W0. 
wonld recommend the inslitauii|{| 
of a library on the plan of lA/i 
Edinburgh Mechanics' Subscription 
Library. We approve decidedly 
of the books not being restricted la 
works of science alone, and we to* 
juice to see in the catalogue of 4)8^ 
new libraiy, books in every dewt- 
ment of literature. Messrs, CoO' 
stable Si Co. have presented lb« 
library witi the Edinbui^h Philo- 
sophical Journal and the Ediabtii^ 
Review, both from the commence- 
ment, and the Supplement to the En- 
cyclopedia Britannica, works which 
of themselves dmost form alibrary.J 



LORD BYRON AND MECHANICS' INSTITUTIONS. 
Wb have always given it as our tltemselves, as being the only pro- 
opinion that tlie management of per mode of giving them a penna- 
these institutions should be left al- nent uiterest in their luccess, and 
mnO' entirely to the mechanics of preserving them entirely for tba 
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purposes for which they were origin 
naRy intended. It is pleasing to 
us to perceive that the first poet of 
the age held the same opinion. 
Major Parry, in his " Last Days of 
Lord Byron, " says :• 



iC 



After my acquaintance with 
Lord Byron, he took a great inter- 
est in sdl that concerned the wel- 
fare of the working classes, and 
particularly of the artizan. ' I have 
lately read,' he said on one occasion, 
* of an Institution recently estab- 
lished in London for the instruction 
of mechanics. I highly approve of 
this, and intend to subscribe £50 
to it; but I shall accompany the 
order for the money with a letter 
giving my opinion on the subject. 
I am always apprehensive schemes of 
this description are intended to dupe 



the people ; and unless all the offi- 
ces in such an institution are filled 
with real practical mechanics, the 
working classes will soon find them- 
selves deceived. If they permit 
any but mechanics to have the di- 
rection of their affairs, they will 
only become tools of others. The 
real working man will soon be 
ousted, and his more cunning pre- 
tended friends will take possession 
and reap all the benefits. It gives 
me pleasure to think what a mass 
of natural intellect' this will call into 
action. If the plan succeed, and X 
firmly hope it may, the ancient 
aristocracy of England will be se- 
cure for ages to come. The most 
useful and numerous body of peo- 
ple in the nation will then judge 
for themselves, and when properiy 
informed, will judge correctly.' " 



LETTERS AND QUERIES. 



ON CURRENTS. 

Gentlejien, — Please to insert in your 
very useful Maga2ine, for. the iuforma- 
tion of all condemed, the following re- 
marks on the Current, wherehy the bot- 
tle, as published In the * Free Press ' of 
9th April, was brought from 56° 58' 
North, and 24« SC West, to the But of 
licwis, situated in 58® 2& North, and 
6^ 3(y West. It is said in the paper 
alluded to, that the general opinion is, 
that the current on the West coast bears 
-westerly ; whereas the course of the bot- 
, ilo found, shows the direction to be quite 
the reverse. The bottle difliBred its lati- 
tude lo 3(y, and its longitude IS^ (V. 
Its oimrBe was 82^ East, and distance 
650 miles. The direct course f^om 
wbtere the bottle was committed to the 
water, to where it was found, being 82^^ 
East, or 7^ points nearly. The end in 
▼lew for making this experiment, wae 
to guard against mistaking the direction 
of current^ which too often proves fatal 
on coming in with the coast ; and if It 
be so, that the general opinion is that 
this easterly current bears westerly, no 
wonder that accidents so frequently take 
place. 

Say a ship on the coast, bound to the 
southward, and, it is believed, is con- 



Bected with a westerly current, measures 
are taken to counteract it, by bearing 
more to the East. Now, in this case, 
the ship goes freely the way that ought 
to be avoided, and so is drawn by an 
easterly current towards an easteriy 
coast, and is petiiaps land-bound before 
the danger is known. 

I. think !t would be desirable, and of 
great utSity,. to make more and frequent 
experiments of this nature. 

U. S. c. 

12th Aprif, 1825. 

The following is the article in the 
Free Press referred to : — 

" Extract of a letter from Messn. 
W. and R. Morrison, dated Stornoway, 
17th ultimo (March.) On the 12th 
oorrent, « card, of which the following 
is a copy, was picked up on the sands of 
DeU, near the But of Lewis. ' English 
Brig, Ardent, from Hamburgh for New- 
IVnmdlaiid, Sept. 22d, 1824, latitude 66<» 
fj/Sf north, longitude 24o d(y west frem 
Greenwich: whatever hands tfa^s may 
fall into, I would thank them to give it 
publicity, to ascertain, if possible, the 
direction of the prevailing currents in 
this part of the AUantic.' The direc- 
tion in which thi& \iot^<&\»& ^i\iVAc>^^- 
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firmi the giiiend opioion of a westerly 
current, which, with the heave of the 
sea from the Mine pointi, account for 
many fatal accideoti which happen to 



oar shipping croasing the Attantie !■ the 
fiill of the year, by running ■ hmli if 
their reckoning. 



•I 



MISCELLANIES. 



JOHNSTONE MECHANICS' 
INSTITUTION. 

Gknti.kmkn,— We have been very 
long of entering into the spirit of found- 
ing a .\fechaHics* Institute, and it is much 
to lie woiKlcrrd at when we consider the 
number of operative mechanics that are 
employed in and about this place. I 
suppose, from a slight calculation made 
in my own mind, there cannot be fewer 
than from two to three hundred em- 
ployed in making the various kinds 
of cotton and other machinery, steam 
engines, ftc. in this village, which con- 
tains about five or six thousand inhabi- 
tants, besides a numerous class of those 
who walk in a higher sphere, most of 
whom are aluo mechanics. 

I am now happy to say, however, that 
a Mechanics* Institution has been set 
on fiKtt bv a number of the mechanics 
themselves, who called a general meeting 
for that purpose ; and having previously 
con(f rted regulations by which it was to 
be conducted, they n-ere read to a numer- 
ous audience, and after several amend- 
ments and alterations, were agreed to 
and signed by upwards of fifty, who 
bound themselves to become members. 
It is expected that the list of members 
will speedily increase. May all success 
attend it. — 1 am, yours, &c J. S. 

Jt^n*tonc, liXh Miy, lv*^2.\ 



DALKEITH 
MECHANICS' INSTITUTION. 

We are happy to learn that a Mechan- 
ics* Institution has been opened in Dsl- 
keith by Mr. John Deuchar, Leetmtr 
on Chemistry from Edinburgh. 

One of our Correspondents promiM 
to report the success of the above laiti- 
tution, as soon as possible. 



PATENTS. 

W. Halley, Holbrnd- Street, BItdC 
friars- Road, iron-found«r and Uowfaif* 
machine maker; for improTemsnti hi 
forges, and on bdlows or appsntns to 
be used therewith or separate.^Mink 
5, 1825. 

R. Winch, StewardVBidldSiigs, Btt- 
tersea-Flelds, engineer; for imprsr^ 
ments in rotatory pumps for Faidng 
water, &c — March 5, 1825. 

J. L. Bond, Newman-Street^ Miry- 
la-bonne, architect, and J. Tomer, WcO- 
Street, Mary-la-bonne, boildcr ; for im- 
provements in the constmetiMi of win- 
dows, casements, folding sashra, mi. 
doors, by means of which the same m 
hung and hinged in a manner ad^Csi 
more effectually to ezdade imin aai 
wind, and to affiird a free ^'^^^lati^n rf 
air. — March 9, 1825. 



NOTICES TO CORRESPONDENTS. 

1. M*1«. .1- >V-, J> A^ A. R., S , and A Con»Unt Reader, hare been rraeived. Tbe letter oT A. E, 
Fattier. oanni-K bo infoited anicw wc knov fomdhing of the naturr of tbe InveotSon he mwnksi i . If 
he N^n'dft u> an account of the nuchino. « >th a drawing, we thaXl inwtt it; but ve canooc iiuett af 
rag-.ic ni>tire, *uch a» that tcax u*. We acree with F. »t to the ralgcct of his notioe, but be is await 
that the author i» at a diftanee : we were t nerrfnie dcfvived of the power ef 

- - T.&. 



to hiniM^r. and we have a rer> great unwilUngnew to interfrre with hit Eis 
atone, wcnw to Iv quizzing in'hu pUn for oM&ining an " namenae power." 



CMnmnnicstions ft>om intelligient Mechanics will be very aeoeplaUc^ in 
style they may be Trrltten, if they mntain a full aonmnt of the invoitioB 
pirovexnent, which is the sulject of their notice. 



or im- 
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ESSAY ON IMPROVING THE NAVIGATION OF CLYDE, 
Ilead before the Glasgow Philosophical Society, on the SOth May, 1825. 

By Mr. James Boaz, Accountant. 



Mu. President, — A^eeably to 
my announcement to the Society 
on this <lay month, I nour beg to 
lay before you the following, being 
my second Essay on improving the 
Navigation of the River Clyde. 

On the lltU May, 1807, I read 
to you my first Essay on improving 
it, which \va8 by means of a lateral 
cut through the projecting haugh- 
ground,. or isthmus, on the south 
bank, a little above the point house, 
and having a wear or dam across 
the main be<l of the lliver, due 
north of the isthmus, and so con- 
verting all above into a wet dock, 
communicating with the River be- 
low, by two pair of lock gates on the 
wear, and other two pmr on the lateral 
cut. The said wear to be furnished 
with flood-gates and /7oa///<<7 sluices, 
to allow a free scouring nnder-pas- 
sage for the water at all times, par- 
ticularly in high freshes ; and part 
of it to be led off to drive machin- 
ery, and so yield a revenue. 

Tlie advauti^ves to vessels, espe- 
cially when loaded, of being kept al- 
wap afloat, are well known; at 
low nnter, by sitting doum on a 
hard uneven bottom, they often get 
strained, leakv> hogged, and some- 
times break their backs altogether. 

Since 1807, a great \*ariety of 
other schemes bave l>een suggested. 
The folk)wiug is merely an improve- 
ment of mv first one. 

I now lay before you a sketch (see 
plate,) or plan of that part of the River 
upon which I think the operations 
should be made. It comprises, in 
ndndings of the stream, a length of 
more than 8 miles, although the dis- 
tance in a direct line, like the string of 
a bow, is only 5^ miles. This sketch 
I took from Mr. Forrest s excellent 
four sheet IVIap of Lanarkshire, lat«- 
Iv iiuUiahed, and now also on the 



table. It is on a scale of 1-^ of 
an inch to an English mile. I mive 
personally examined the ground and 
the River, and think them still mora 
favourable for my scheme than crm 
this sketch. 

I propose that a new hed, or 
rather a left subsidiary branch, of ' 
the River, he cut for 5^ mil^s, to 
be called '< The Straits of Cl^. 
commencing at the acute an^e at 
Canibuslaug, 3 miles abpye Glalh' 
gow, and talking an almost direct ' 
W. N. W. course, till it eotered the 
old bed op])osite Fartick> 2 miltt 
below the city. This new hrandi 
could very easily be excavated, die 
whole intermediate grpund beiojf 
nearly level alluvia. L^eaviiig C^m- 
buslang, it would pass north of^ 
Rutherglon, through the lands of' 
Shawfield, Little Govan, an4 Dock-, 
eny Fauld, (tlic latter, City proper- 
ty,) north also of Port-EglintOn, 
(with which it might communicate 
by lockage,) then past Kingston, 
along the south side of the Green- 
ock Road, till it ran directly into 
the old bed, just where Kelvin en- 
ters the River on the other side. 
The lower end of the Straits to 
have two pair of lock-gates, to keep 
the surface always at the height oif 
high water, and alike deep aJl the 
way up to Cambuslang. There 
misfht be one or more intermediate 
nangable cuts, communicating be- 
tween the Straits and the old bed, 
particularly one crossing to the 
Broomielaw, and another to Bridge- 
ton, and to ^-arious basons or whuli 
which it might be an object to have; 
the whole furnished with draw or 
swing bridges where necessary. 

At Cambuslang, have a set of 
gates on each branch of the folk, 
so that either of the beds could be 
laid drv if requixed. This would 
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TM) very aclvaniageous for the lower 
^porCa of tile City, and prevent them 
•ftOK beiog^ flooded ; as in very liigh 
freshes, tiatf of tlie wat«r might be 
allowed to pass by the new cut, 
and it) sumtner oci'asionally even 
the wbole : Indeed the River could 
in this way be managed juHt at 
fbaxwre ; aiid there being hu t 
little declirily from Canibuslanw to 
^nick, no tiiills are between them 
[0 be injured. The tide is seldom 
dtsceraible above DalmBi;nouk ford. 
^^^ I propose tl)8t tliB Straits of 
^^^^d6 should be 33^ feet wide, and 
^^Kdmp, with a road on each side 
^BwHiie width, making 100 feet in 
^^B) beaidea wbich, I would liave 
100 feet more on eai'li side, pur- 
chased to sell or feu off for wood- 
yards, slate-yards, wet, dry, and 
nving (locks, wharfs, granaries, 
ind puliliu works re- 
in d for various other pur- 
rhen, juet above where 
% Clyde, I would liave 
|reW thrown across the latter, 
^^ ded with gates, sluices, &c. 
^pentioned in my Essay of 1807, 
ilbove alluded to, as yoii will see 
b your minute-book of that dale. 
The old bed up io the Broomie- 




law would he always accessible for 
vessels at high water, but at low 
water they would have to iock vp, 
or they could lock up the Su-aii8, 
and pass across by one of the inter- 
mediate cuts : the same in going 
dtmmfrom the Droomielaw. 

Tho advantages of the«e arran^ 
ments are manifold. Large loaded 
vessels mi);lit pass up or down iho 
StTftits, full sail, without being im- 
peded by either the New, Oldi 
Wooden, Rutherglen, or Dalmar- 
uock Bridges. Traffic by water 
could be tariied on at ^11 the inter- 
mediate places ; aud comuiiiuica.i 
lions by tract boats, steam boats, 
coaches, or rail roads, opened with 
Clyde Iron Works, Uddingstoo, 
Blantyre Works and Village, ISotb- 
well, Hamilton, Kilbride, and in- 
deed with all the other adjaceot 
towua and villages, besides the im- 
mense coal fields utntiguouB. An- 
other cut might he advantageously 
made farther up the country lo com- 
municate with the Straits at Cam- 
buslang. 

As to the expense, \i is impos- 
sible, without a proper survey, to say 
what it would amount to. As an 
approximation, I have made the 
following rougli calculations. 



X miles, rx say 10,000 yards long, by 100 broad ^ 1 mil- 
lion of square yards; or, in round numbers, 170 acres, 

at £100 each, would cost, £17,000 

JV; B. — The whole oF this outlay, and perhaps a great 
3eal more, might perhaps be got back, by the sale of the 
two stripes of land, 100 feet wide' on each side of the 
Straits, as above anticipated. 

Excavating 1,000,000 cubic yards, at 6d 25,000 

Allowance for building the dam or wear, gates, draw-bridges, 

wharfs, and for contingencies, 25,000 



£67,000 



f Suppose the whole price of the 
eround would be got back by the 
tule of the banic lands, the annual 
interest ou the remaining £50,000 
'■« 4 per cent., would be £ 200l>, to 



cover which, a small tonnage duly 
might be levied ; or llie cut might 
be made on a much less scale, 
though I do not iliiiik a puny 
power-wasting trend), like the 
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Piisley or Union Canals, wonld be 
any saving in the end. 

Were it possible to make a con- 
cern of tbe navigation of the Straits 
uparaie from the Clyde Navigation 
Tmst, this idea might be a good 
specalation for a Joint Stock Com- 
pany. The tmstees, however, are 
m general very public -spirited, 
and it is probable, if they do not 
consider this scheme too expen- 
sive, that they may countenance 
some modification of it. Tliere is 
no doubt that it would impart new 
features to the neighbourhood, open 
up, and facilitate communications 
with all the country south-east of the 
, City, BO fiar as the proposed branch 
would reach, and greatly increase 
the value of the mineral property 
in that direction, as well as be a 
source of convenience to the inhabi- 
tants on and near the whole line. 



There would be a continuous sheet 
of water in both branches, ten miles 
long, nangable at all tinaes of the 
tide, either for business or pleasure, 
on which there soon would plenty 
of watermen ply in small row-boats 
for hire, as in London, Venice, kc» 
The banks would also fomi an ex- 
cellent drive — so much a desidera- 
tum to Glasgow. 

\Mien the Monkland Canal com- 
menced, the prospects were not 
perhaps so flattering, and you all 
know the immense rise on tbe 
shares. 

On some future evening I may 
perhaps go more into the detail of 
my views ; in the mean time, I shall 
be glad to hear the opinions of 
yourself, and the other Gentlemen 
of the Society, on this subject. 

James Boaz. 



NICHOLSON'S OPERATIVE MECHANIC* 



This work is one which must be 
of very great importance, both to 
the engineer and the mechanic ; and 
which is well calculated for the in- 
struction of those who may he de- 
sirous of attaining a general know- 
ledge of the principles of mechanics 
— of their application in machinery 
— and of the principal machines at 
present used in the arts and manu- 
factures of our country. Many 
works have been written on me- 
chanics and machinery, but we 
have seen none on the same plan 
with this one, or destined to be so 
very generally useful. 

The most elaborate pieces of 
mechanism, however incomprehen- 
sible they may appear to the unini- 
tiated, or those imacquainted with 
machinery, are the result of the 
combination of a very few simple 



principles; and in order therefore 
to prepare the reader for what ii 
afterwards to be detailed, Mr. 
Nicholson, after some necessary ob- 
servations on the forces acting on 
matter, on friction, and tbe centre 
of gravity, has very fiilly elucidated 
the mechanical powers. He then 
proceeds to state all that is neces- 
sary to the proper construction of 
mill-work ; and gives a description 
of bevel and spur geer, of coupling, 
the best modes of disengaging and 
re-engaging machinery, of tbe equal- 
ization of motion, ami some general 
observations on mill-geering. The 
moving powers come next to be con- 
sidered, and under animal strength, 
wind, water, and steam, the best 
mode of applying these comes to be 
considered ; at the conclusion of these 
we have an account of the flour- 



* The Operative Mechanic and British Mechanist ; being a Practical Display of ^ 
Manafi&ctures and Mechanical Arts of the United Kingdoms.— By John NidK^soa, 
Esq. CiTfl Eagmeer. London; Knight & Laeey. Glasgow; W. R. M'Pbnn. 1825. 
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I wbicli a very correct 
otion of the manner of impaning 
Uftotion from the water wheel, or 
'eader. to other pai'ts of maehinery 
Ugireii. The strength of tnaterials, 
'wbich IB a matter of such para- 
noiint importance in the conatruc- 
ItOD of all sorts of machinery or 
mill-work, cotoea next to be consid- 
ered, and a letter from Mr. Rennie, 
Jun. to Dr. Young, describing a 
ties of very Batistactory experi- 
jnto made on this subject, is lu- 
ted. A description of hydraulic 
« next follows : and these are 
sded by certain simple ma- 
ines acting as accessaries to onr 
nBnuhctures. So that by tbe 
time the reader has advanced thus 
, he Tvill hare become bo tbor- 
ighly intimate with mocLtDery, as 
nly to comprehend and appre- 
lie the Bevend excellencies of our 
lerent manufactures, wbich are 
I unfolded to his view. The 
I concluded with a well 
^tten and able article on that 
^, bject which at present excites so 
much int«reflt in Britain — Railways 
and Locomotive Engines. 

From the excellent arrangement 
which is thus adopted, and the 
masteriy manner in which the dif- 
ferent aiticles are written, we arc 
led step by step from the conaidera- 
")n of llie simplest principles to 
understanding of the moxt com- 
'cated and iinpoitanc machinery ; 
la impossible to withhold our 
e of praise either from the ar- 
agement or the execution of the 
Every machine which is 



used in arts or mamifiicturea — every 
method of applying the various 
moving powers — in fact, every 
thing which is neceaaary for the 
engmeer or the mechanic to know, 
ia here fully developed and explain- 
ed ; and with this work at bond, no 
practical man need be at a loss in 
the erection of any machinery which 
may come in his way. We cannot 
this week give any extracts from 
the work, hut we shall on some 
future occasion take an opportunity 
oF quoting from it. 

We cannot, however, conclude 
our remarks without adverting to 
the plates, many of which are very 
defective : some of the figures 
wanting the necessary letters of re- 
ference; and some of the plates 
having figures deficient altogether. 
This shows extreme carelessness 
somewhere, and ought not to have 
been. We hope, however, it will 
be attended to in the new edition, 
which, we understand, is about to 
he published in Numbers. The 
auccesB which has attended the 
publishing of the first edition, has 
induced Messrs. Knight & Lacey 
to yield to the wishes of many in- 
dividuals who were unable to pur- 
chase it all at once, and to divide it 
into twelve half crown parts, to be 
published weekly. The first part 
is announced, we observe, to be 
published this day, Saturday the 4th 
of June ; bo that this really valu- 
able work will thuB be brought 
within the reach of all ; and parti- 
cularly of those to whom it is likely 
to be most use^I. 



PEN'S TABLES. • 
jHia little work is another added benefit of their fello w- workmen ; 
» the list of those which the work- and if the Tables are correct, (which 
J mechanics of the present day ■ we have every reason to think is 
tave given to the world, for the the case,) it muat prove extremely 



useful to tliose who are in the habit 
of using much iroOi Wrgaght iron 
has become an object of »ery gene- 
ni Dse for nlinost all ntecbanicBl 
puqMses : aud tbere cannot b*^ a 
doubt, tliBt a BBt of Tables calcu- 
lal«i) to ascertain tlie weight of any 
given length of bur iron, whether 
round, square, or flat, must be of 
^eat utility to those who are in 
tiie habit of using them. These 



Tables ^ve the lengths and ireighli 
of square iron, (from ^ inch to 5 
inches nquare,) front 1 foot to IB 
feet ; of round iron, (from ^ bdi 
to 5 inches diameter,) from 1 foot 
to 18 feet; and of flat iron, (fr«p 
^ of an inch to 1 inch thick,] frOB 
I foot to IS feet ; besides serem) 
other useful Tables connected fritb 
those we have mentioned. 



BL'SBY MECHANICS' INSTITLTION. 



We are glad to have it in our power 
to racord the rise of another Me- 
chanics' Institution, and more par- 
tictdorly when we ixmsider the place, 
and the peraons, with wlioin it 
bOs originated. When a portion 
of the cotton -spinners, and othera, 
are struggling by means of combina- 
tion to augment their income, and 
by iliese measures, unfortunately, 
Bome bad blood is evolved, it is 
highly interesting and agreeable to 
oteerve a portion of the same body, 
raising to themselves a temple of 
BciancB, where they may meet and 
enlighten their minds and dispel the 
mists of ignorance. 

Busby is on the rirer Cart, a few 
mites to the south of Glasgow, 
where rfiere is situated a cotton 
factory and a prinlheld. The 
opeiutires of these tivo public 
works, among themselves, lately 
began a library, which at present 
consists of 300 volumes, and they 
have now founded an Institution, 
called the " Busby Mechanics' In- 
stitution," consisting of more than 
100 members, which number is ra- 
pidly on the increase. On the 
evening of the 19tb May, the In- 
stitution was 0])ened by G. X). 
Longstaff, Esq. — a ^ntleman of 



considerable scientific acquirement, 
and son of the lecturer to tin Glaa- 
gow Mechanics' Institution, wIkou 
they have chosen as their lectiHer< 

In a clear and perspicnoas isBli- 
ncr he explained the nature of nw- 
chanical and chemical philos^tfay, 
upon which he now lectures, aqd 
proves to them the advantages n- 
Buicing to all classes from a koo*^ 
ledge of the principles and details of 
those sciences. The proprieton of 
the worhs are giving them efeiy 
encouragement : those of the coh 
ton work have fitted up, free «f fiB- 
pense, an excellent lecture-TMO). 
Mr. Macfarlan, active partner dt the 
cotton work, and Mr. M'Qregor 
of the printfieiil, are members, ud 
the clo-ss have nominaited the feRner 
president, and the latter vice-pre- 
sident, of the Institution. 

This we believe to be tJie finrt 
. public work in Scotland, the opet- 
aiives of which have founded ao 
Institution with a regular andsdeoh 
tific lecturer. It is a very kad 
able and spirited example to Mfaar 
public works of the same hind 
throughout the kingdom, and we 
are certain it i-equires only to be 
known to be as quickly imitated. 



GLASGOW MECHANICS' INSTITUTION. 

The first general meeting for this held last Saturday night within tl)e 
year, under the constitution, was Itisuiuuoa W^A, TVwxe iraa a 
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I tiB attendance of members, espe- 
odly when it is connidered that 
&tintlaf iTM the day for nmioTinf^ 
After gome very appropriate preli- 
ninaiy remarks from the Pi'esident, 



men retiring from Committee. The 
meeting then proceeded to consider 
a Bu^eation for an alteration in the 
mode of electing the Lecturers. 
The constitution rests this right in 
the members of the Institution at 
large. It was novr wished to con- 
fine ii, in the first instance, to the 
accounts was also read, showing Committee chosen hy the class and 
'hat although the Treasurer is pro- responsible to them ; hut still leav- 
ing it to the members, at the close 
of each session, to continue or re- 
move the lecturer, according as be 
gave ratisfaction. The argaments 
in favour of the proposed alteration 
were stated at considerable length 
by one of the members, on which 
an interestiRg discussion ensued, 
and the sentiments of the meeting 
being apparently against the altera- 
tion, the mover withdrew it for 
another proposition — that the Com- 
mittee sfaonld he anthorised to re- 
commend such candidate as appear- 
ed to tiiem the most fitted for the 
office, which latter siiggeation was 
adopted. The meetmz did not 
break up until eleven o clock, end 
was highly distinguished for order, 
harmony, and good sense. The 
Institution meets on Saturday se'en- 
night, to ballot for the Commitee, 
from iheliet of nominees, and trans- 
act any other general business. 



taut Secretary. 



-tiiMitutioa property, leaves a bal- 
ance iufiirour of the latter of above 
:£■ 1000. We hope to be soon able 
*<* lay some of the most important 
t»aasage8 of this very interesting re- 
I>ort before our readers. Aftei' 
^^ttling the question as to the con- 
"tinnance of tlie leclui'er on chemis- 
try and mechanics, the meeting 
proceeded to make up the list of 
xiominees, out of which the defi- 
^ency in the Committee is chosen. 
iTiiB part of the proceeding 



Attended 






goo< 



id hu- 



of thantcs 
, Longstoff 



'wpas made up. Voli 

"V/ere then passed to I 

for bis gratuitous lecti 

nomyi to Mr. G, D. Longstaff, for 

his very able assistance to hla father; 

to tbe donors in mnney, books, and 

apparatus, and to the eight gentle- 
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ESSAYS ON BLEACHING, 

B; Jjuoo RDnnt, A. U. Lcctnrec on Ptuhnopb;, tic. Ix., '. 
No. I. — HISTOEY OF THE ART. 



A STILL greater improvement 
(his Bit waa made between twei 
and thirty years subfvqi 



Dr. 



tion of chlorine to bleaching. The 
manuisctureF is indebted to ilie 
distinguished French chemist, Bcr- 
tholle^ for the addition of so impor- 
tant and powerfol an i^nt to his 
apparatus. This eubstance waa 
discovered by Scheele in 1774. 
Its property of destroying vegetable 
colours was soon after ascertained 
by the illustrious discoverer, and 
detuled experimenU on ihia pro- 
perty were given by him iu the 
TnuMctions of the Swedish Aca- 
demy of Sciences, of which papeis 
of Scheele we have a translation 
by Dr. Beddoes. Thia property 
excited a lively intereat among the 
chemiata of the day, and gave rise 
to many ingenious experiments he- 
rides those of Scheele, most of 
which appeared to be more aiuusittg 
to philosophic curiosity than useful 
in the advancement of so important 
an art as bleaching. But auch ex- 
perimental BtnuBemeaia are seldom 
destitute of ntility and important 
results, even though at first sight 
they may appear to be fanciful or 
trifling. The wild dreams of the 
Alcbymiala laid the foundation of 
the most interesting of the Bciences, 
and lighted a t^rch which the aplea- 
did discoveriea of our contempo- 
raries have hindled to a blaze ; the 
apecnlaiive experiments which were 
made on chlorine, merely to gratify 
a passion for chemical researcli, 
hare been turned to advantageoas 
account in an important branch of 
<Hir manufactures. It was no les-a 



Ileal bleaching. The &ial 




account of this application b given 
by Berthollet in the Journal it 
Physique for 1785, and in the An- 
nales de Chemie. tome I. From the 
details there given, and from papas 
published by the same chemist in 
the yeara imniediatply sucoeediiig, 
we learn that the mode of bleachii^ 
by chlorine was carried on to i 
considerable extent in various pans 
of France. ' 

The history of the introduction 
of Bertbollet'g method into Britan 
has given rise to aome diaputOi 
whichltliink it of some irnpottaoa^ 
though of some difficulty, to settle. 
Pai'kes states, on the authority of 
Professor Copland of Aberdeen and 
the present Duke of Gordon, tiat, 
when travelling on the CoD^ent^ 
ibey learned the process from Ssss- 
suro of Geneva. The Profewor, 
foreseeing the advantage which lui 
countrymen would derive froin ■ 
knoivledge of this, made hiamlf 
master of the requisite man^dl- 
tions, and immediately 



Aberdeen. This was so early it 
July 1787, but two years euhse- 
quent to the invention of the dm- 
ihod. The Aberdeen bleachen 
first used a Woolfe's spparatiu, 
but the inconvenience of glass ves- 
sels in extensive worka, obl^ed 
them to have recourse to tboM 
made of white wood. Thia seenM 
to have been the first iotrodnctiw 
of Berthollet's method into Britaiii. 



I It IB Bomewliat ridiculous to ulwuie 
it slated in Rm'b Cfclopedu, (Aib 
Blawbiog,) Ihat the fint gimcUcal ai^oft- 
tioD of chlorine waa made lu the Spring i£ 
178S in LondoD, at the BuggcttioD of 'Ot, 
Kirwaa, who had Icaraed the decolourlii^ 
fiofetCY "^ ^ lubataoce directly b^ 
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waa not till tbe following year 
,t Mr. Watt of Birraioghain waa 
Cructed by Bertbollet htniEelf in 
the art, which, without impropnety, 
nnj^fat thea be called new, an com- 
plete WEia the revolution caused by 
thin useful invention. ^ Mr. Watt 
WBs impressed with the importance 
of the improvement, entered upon 
experiraenta with all the entbuaiaBni 
of genius, and actually applied it to 
practice, by bleaching 1500 pieces 
of cloth, a circumatance which he 
mentioaa in the above-men tioned 
letter : but he did not peraevere in 
the practice of the art, owing, most 
probably, to his local distance from 
the seal of the cotton and lioen 
manufactories. But tbe knowledge 
of tlie process which had been ac- 
quired by Mr. Watt was not lost. 
He communicated a. poition of his 
own entbuaiiLani Ui aeveral scientific 
— id enterprising persons about 
ianchester, who entered with 
lenneaa and alacrity upon the 
bciice of bleaching by chlorine. 
I Ree'a Cyclopedia, it is said, 
litt the Manchester bleachers, as 
well as Mr. Watt, received their 
information from Kirwan, who is 
e said to be the original sug- 
lliis OS it may, the 
' 1788 had not elapsed, when 
, Taylor and Mr. Cooper of 
bleached, for the pur- 



■ Xdoc tbe puhlicBtion af Mr. Farkea' 
I, however, this utitEuiBQl bis been 
d by Dr. Henry ia a klW to Dr. 
ison, dated Oct. 1615. From this 
■ that Mr. Watt won scquiiiiilinl 
hBerdioBel's diBcoTuriei so eariy aa the 
ig of 1787, ai be eipresily aaya in 
■, dated Feb. 83, 1788, " I have 
re (Ash a twelvaaonlh, been in poa. 
(I and practiae of a melbud aC prepai- 
1 liquor from coannon rait, which po»- 
9 bleaching qualities in an cmiDeot iK- 

ud philosopher at Paris.- (Aon. Phil. 
VI. 123, in note.) Thjs, therefoi 









t of (fie 1 



orft.' I 



poae of experiment, a piece of 
cotton goods by this process, had 
it printed, calendered, and fit for 
the market in less than three days. 
Exulting in the success of his ex- 
periment, Mr, Cooper, together 
with several other enterprising 
manufacturers,commencedab)each- 
in^ work at Raikea, near Bolton, 
wbere Berchollet's discovery was 
applied on a very extensive scale. 
We are informed by Mr. Parkes, 



L these 



, ther 



;olhe 
Aberdeen- 



present (1815) conflunied many 
tons of sulphuric acid every week. 
Mr. Henry of Manchester, not only 
formed A similar establishment, 
which his increnstng practice in 
medicine, and the dishonourable 
conduct of a partner, obliged him to 
abandon, but generously instructed 
the principal bleachers in this coun- 
try in the method, of which, at this 
pei'iod, tbere was no practical ac- 
count published. The method of 
Mr. Henry at first consisted, some- 
times of immersing the goods in a 
watery solution of tlie gas, or in an 
alkaline ley impregnated with it; 
andsometimes in exposing the goods, 
previously moistened witli water, to 
the action of tbe gas itself. Soon 
afterwards, he made a farther im- 
provement, in substituting lime for 
alkali as a means of condensing the 
gaseous chlorine, which was exclu- 
sively applied to white goods. ^ 
An air-tight chamber was construc- 
ted, on the flooi' of which whs 
spread a stratum of lime, mixed • 
with water to the consistence of 
cream. Through this the goods 
were passed by means of a wince, 
and the chamber being filled with 
gas, tbe goods were exposed alter- 
nately to the calcareons liquid and 
the acii) vapours. An oxymuriate 
of lime was thtis farmed on the sur- 
face of tbe cloth, which, after the 
operation had continued for a BufE- 

^ See Adb. at tXiV. N\. ?. Vl*- 
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cient leo^ of tiin«, was taken out 
aad expOBed. lo ihe ueiiaJ proc«HBCB 
of waaning, crofting, aud finiiilji:ig. 

Early in the year 1788, an at- 
tempt was made in England by 
Home foreigners, De Bonnevil ft 
Coi viho had modified the plan of 
Beribullet, to obtain a parliamentary 
grant for the discovery of a new 
method of bleacbiog; and failing io 
this, to obtain a patent-right for 
their pretended diacovery. Mr. 
Watt, liowerer, B'ho had previoualy 
beenmftde anjuainted witli Berthul' 
let'a discovery, reaiat«d this mono- 
poly, and was joined by Mr. Cooper 
and Mr. Henry, ivIk^ enccessful 
experiments we have already men- 
tioned. An oppoaition from so 
respectable a quarter was effectual, 
and the foreigners were foiled in 
their attempt to obtain a grant. 
Mr. Henry individually presented a 
legal petition in due form against 
the patent, and whb successful in op- 
posing it. HispelJtion, dated July2, 
1 788, contains every thing at present 
known relative to bleaching, except 
the condensation of chlorine by 
means of lime, a thing which he 
afterwards accomplished, (see Ann. 
Phil. VI. 4.24.) The agent which 
these foreigners employed in their 
process, they called Liqueur de Jan- 
elle, from the name of their native 
place. It was prepared by receiving 
tbegaa which arises from tlie distilla- 
tion of three pounds of muriate of 
soda, and one pound of manganese, 
into a receiver containing one pound 
of the beat American pearl ash 
dissolved in four pounds of water. 
For the purpose of extricating the 
gas from these materials, two 
pounds of sulphuric acid diluted 
with four pounds of water, was held 
to be sufficient. I am not quite 
sure if the inventors of this liquid 
have received all the praise which 
ia due to tbem. It is cerUun that 
they did not leam the process from 
[ SeHhollet, 03 he only found it out 



hy analyzing tfie liquid prepared bif 

Next year, 1789, Berthollel pub- 
lished, in tbe Annales lie Chetnir, 
a very circumstantial account of 
the system, with ample directioiM 
for the construction of the appant> 
tus. From this it appears, thiat gu 
bleaching was now adopted in vari- 
ous parts of France, and would have 
been universally employed, but (m 
want of a convenient and safe mode 
fur iCa production and application. 
These obstacles Berthollet subse- 
quently overcame by the most in- 
genious inventions of apparatus, of 
which he has published an account 
in the Annates de Chemie. Pn- 
viouB to this, ^ bleaching ins 
conducted in England upon a vetj 
imperfect method, and the msnn- 
facturers were ignorant of any other i 
mode of using the chlorine except. 
the gaseous state. At Notungham, 
for instance, small parcels of liiieii ' 

Earn, linen and cotton hose, and tlia 
ke, were bleadied by being soy 
pended within large wooden boxe^ 
each of which hail a close botton 
capable of holding water. Into 
these gas was conveyed, and, to 
prevent any injury by its imme^ile 
application, the goods were, bf 
means of a frame and pttlley, fre- 
quently let down into the water U 
the bottom ; by which method it 
was difficult to get all the sur&m 
of the goods equally exposed, with- 
out which bleaching must always 
be imperfect. This mode, lioir- 
ever, was ingeniously improved h/j 
Mr. Rupp of Manchester, who hu 
given a plate and a description of 
his apparatus in the 5th tcL of dw 
Manchester Memoirs. 

We have mentioned above, Ae 
improvement which Mr. Heniy 
made in the application of chloriu 
by the intervention of a calcarious 
mixture applied to the riotb. This, 
it mugt be confessed, was a consider- 
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but was found to be both inconve- 
nient and dangerous to the work- 
men, from the disengaged state in 
which the gas remained in the ves- 
sel before combining with the lime; 
while the chance of the goods be- 
ing unequally exposed, rendered it 
somewhat uncertain. It was re- 
served for Mr. Tennant of Glasgow 
to remove these difficulties, by the 
discovery of a method of combining 
chlorine with lime in a separate 
vessel, which contained lime sus- 
pended in water by mechanical 
agitation. The redundant lime 
was allowed to subside, and a clear 
liquid, which was a solutihn of the 
oxymuriate of lime, was applied 
properly diluted to the purpose of 
bleaching. "It is worthy of re- 
mark," Dr. Brewster observes, 
** that this combination, even when 
the chlorine is perfectly neutralized, 
has the power of bleaching light or 
thin goods, though it is much less 
active in discharging some vegetable 
colours." Hence this method has 
certainly a great advantage over all 
former ones, in the facility and 
safety of its application, especially 
to coloured goods, which would 
have their colours discharged by 
the contact of either the acid or the 
quicklime in an uncombined form. 
This discovery was secured to Mr. 
Tennant by a patent, dated Janu- 
ary 30th, 1798, which has since 
been set aside by a legal decision. 

Nearly about ibe same time, the 
French chemists and practical 
bleachers made considerable im- 
provements on the mode of Berthol- 
let, chiefly in the apparatus, and in 
the use of a combination of potash 
with chlorine. These are detailed 
in a work by Des Charmes, 
which, as a practical treatise, is 
above all praise, and to which I 
hold myself greatly indebted for 
important information. Sometime 
previous to this also, the trustees 
for the linen and hempen manufac- 



tures in Ireland, published a report 
of experiments to ascertain the 
merits of the several bleaching li- 
quids prepared from chlorine, which 
contains some useful knowledge 
and rationales not before published. 
This was followed in the same 
quarter by Kirwans accurate ex- 
periments upon the different alka- 
lies used in bleaching, who first 
showed .the bleacher how to ascer- 
tain the qualities of those important 
agents. Mr. Higgens of Dublin, 
also, whose chemical abilities are 
well known, discovered a new agent, 
namely, sulphuret of lime, which 
he recommended in a small work 
on the theory and practice of bleach- 
ing, published in 1799. This has 
never come into general use, so far 
as I can learn. There seems, in- 
deed, to be some peculiar nicety 
in the management, which renders 
its application, in the hands of the 
inexperienced, liable to uncertainty. 
From this circumstance, some of 
the bleachers of Glasgow who at- 
tempted to introduce it, had their 
goods corroded and destroyed. 

At a still later period, say 1800, 
Chaptal made several experiments 
on the application of alkaline va- 
pours to bleaching and washing. 
These were published in the seve- 
ral Scientific Journals of Europe, 
and detailed at some length by 
D'Orelly, in his Essai sur le 
Blanchament. 

Mr. Tennant, however, still re- 
tains a patent for manufacturing 
the dry oxymuriate of lime, the 
discovery of which is among the 
latest and most interesting improve- 
ments in chemical bleaching, as it 
acts with greater safety and effect, 
while it is not so liable as the 
other preparations of cMorine, to 
give out the deleterious gas, which, 
in the old mode, was so apt to in- 
jure the workmen. It can also be 
carried to a disl'WCie,^ Vv3cl ^«ax«t 
ease tlaaa bxi^ oi \)[v^ \ms^^ cws^v- 
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nations, and Mr. Ti^tiiiaiit acuord- 
iogly supplies the bleachers of Ire- 
lanil aiid England with oxymuriBte 
of lime, as well bb ttioae in tbe im- 
niediate vicinity of his manufactory. 

The oxymnriale of magnesia has 
very recently been recommended 
by Sir Humphrey Davy and Mr. 
Ramsay of Glasgow, for clearing 
the whites of printed calicoes, and 
promiaes to be an improvement of 
considerable importance. 

In the apparatua of bleaching, 
there have lately been radical and 
important alterations made, some 
of which are of great utility. The 
whale boiler may be meniioued as 
an example of these. It is an in- 
genious substitute for the old buck- 
ing apparatus, and is well deserving 
of ait«ntioD. It has been but lately 
introduced in the bleaching worlu 
around Glasgow : its utility, how- 
ever, I am penuaded, will soon 
bring it into general use. In pro- 
portion, indeed, as the apparatus of 
chemistry, considered generally, is 
improved, ao will the apparatus in 
bleaching. 

But it is not unlikely that this 
art may soon be altogether super- 
seded, at least in so far as regards 
the bleaching of linen goods ; if the 
mode of manufacturing flax, invent- 
ed by Mr. Lee, ever come to be 
generally adopted ; or, if it be ti'ue, 
that when flax is so manufactured, 
the linen produced from it can be 
made sufGciently clear and white 
by simple washing. It was about 
two years ago that Mr. Lee took 
out a patent for obtaining hemp 
and flax directly from the plants by 
a new method. He neither steeps 
bis flax nor spreads it on the 
grass. When the plant is ripe, 
and it must be allowed to ripen 
more perfectly than when the com- 
mon method is followed, it is 
pulled in the usual way. It is then 



n hinges, ani 



thrashed by placing it between V 
grooved wooden beams armed wicl 
iron. One of these i 
other is suspended upi 
is made to impinge wi 
on the fixed beam ; the groovra ai 
the one beam convspunding witi 
flutes in the other. l!y a medwni 
cal contrivance, almost exactljr o\ 
milar, the ivoudy matter is be ' 
off, and the fibres of flax left. 
passing these tbj'uugh hackles, yi 
ing progressively in fineness, thefl 
is very speedily dressed and 
dered proper for the use for wi 
it was intended. The advautj^ 
of tim process are manifold, 'yki 
expense of steeping aud apre 
is saved; a much greater pntdaal 
of flax is obtained ; it ie Utzctf 
elronger; the fibres may be divitfelf 
into much finer tibrilla;, so aa to 
obtain at once, and in any quantify, 
flax, fine enough for the maniAl 
tuie of lace. But the gresteat id 
vant;^ is the ease with f^ich it 
may be bleached. Fur the ddom- 
ing matter not being chemiciJIj 
combined with the fibre, as ia dw ■ 
case with what has undergone & 
steeping process, there is notlai 
more required to whiten it dn 
washing it well in pure wate 
Dr. Thomson, whose opiniqn (_ 
this subject is of great weight, saja, 
(Ann. ("hil. VI. 230,) that he ooa- 
siders this- invention as the grett«at 
improvement ever introduced in the 
linen business, and as likely lo ocr 
cation a total change in tne tokabi 
of our bleach -fields ! I ara ol 
opinion, however, that this will not 
preclude the necessity of bleedmg 
altogether, however much it inn 
fticititate it, for cotton, which u 
never steeped, and, besides, is muA 
whiter naturally thau the best flsix^ 
requires to undei^o the bleaclttng T 
process. 



ingl 
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IRRUPTION OF MOUNT VESUVIUS, IN THE YEAR 1819. 



FnOM the period of my arrival in Na- 
ples, the irruptions of Vesuvius had been 
regularly increasing in violence, and I 
bad been advised to make my visit with- 
out delay. ■ The party was quickly 
formed ; and we left the city about nine 
in the evening ; my coajpanions were a 
Mr. M , a young Frenchman about 
twenty, who had joined me between 
Florence and Rome ; his uncle, a resi- 
dent of Naples; and my sister. We 
reached the foot of the mountain in an 
hour and a half, at the town of Torrt 
del Greco, where we found the guides, 
T^hich Mr. M had previously en- 

gaged, waiting our arrival. They were 
ten in number, with six mules. We 
had given notice that we were no flin- 
chers, and, therefore, two extra mules 
were provided to carry provisions, with 
cordage and apparatus necessary to the 
nature of the excursion, and to enable ns 
the better to meet any casualty. 

The moment any IngUse appear in 
these villages, every member of the 
population is upon the qui-vive, all offer- 
ing their services, with assurances they 
are the individuals best calculated for 
the object in view— having yet, perhaps, 
to inquire what the nature of that ob- 
ject may be. But they do not alone 
offer their services — they thrust them- 
selves upon you, snatch up, and even 
take out of your hands your luggage, or 
any trifle they can seize on, so as to hope 
themselves engaged of your party. Their 
anxiety in this respect is not surprising 
— this is their sole means of subsistence. 
The curiosities and phenomena in their 
locality constitute their crop, if I may so 
call it, and they gather it in as often as 
they can force it into maturity. But 
this alacrity very quickly subsides ; they 
soon yield to the influence of habit and 
dimate, and rarely exhibit the amount 
of perseverance which the traveller re- 
quires. It is the reward which they 
seek; and they endeavour to obtain it 
with the smalles| amount of exertion 
and risk. 

The necessary arrangements made, the 
guides lighted their torches, and we pro- 
ceeded for the mountain. How unlike 
any thing in England is such a depar- 
ture ! The cries of link-boys and coach- 
men at the close of our theatres alone 
furnish some idea of this scene. The 
garrulity of the Neapolitans is proverbi- 
al ; they speak all at the same time, each 



one endeavouring to be heard in prefer- 
ence to his rival. Two or three strag- 
glers joined; and thus we formed a 
party of about twenty. 

Here grow the vines from which is 
produced the celebrated wine Lachrynue 
Christu The natural warmth of the 
soil can be compared to the less constant 
artificial warmth of the stove ; and the 
powerful influence of the sun, during so 
large a portion of the year, assists pro- 
bably in giving that peculiarity of taste 
and that excellence so flattering to the 
palate of the connoisseur. The road is 
winding, and as rude as our private farm 
roads in England which have been ne- 
glected. We soon found, however, that 
we ought to have been more content; 
for the way now became rugged, and 
narrowed to a path of two to fbur feet, 
with loose stones of various sizes, de- 
manding a constant attention. It is in- 
deed surprising to see the care with 
which the mules proceed ; affording 
such a strong sense of security that the 
rider unconsciously disregards the perils 
of the road. From the earliest ascent 
the ground appears undulating ; or ra- 
ther the rise seems formed by massive 
folds, checked and frozen, or cooled, 
more correctly speaking, in its progress 
dovmwards. As you proceed, vegeta- 
tion, which below abounded with the 
utmost imaginable luxuriancy, becomes 
restricted, and no longer obscures the 
real form and appearance of the path, 
and surrounding soil or rock. After 
proceeding about two hours, the angle of 
the rise gradually increasing in our pro- 
gress, we reached the Atrio dei Cavalli, a 
sort of landing place so called, because 
the traveller can proceed no further 
mounted, and must here leave his mules 
until his return. The almost perpendi- 
cular form of the part of the mountain 
we now had to surmount, has procured 
for it the name of the Cone. 

The mountain had been convulsed 
during the last three or four days with 
increasing violence; and at each throe 
the lava had boiled over the summit of 
the cone with more or less abundance. 
I had perceived this from my residence ; 
and as we neared the mountain, the 
grandeur of each succeeding shock be- 
came more awful — for it was no longer 
the distant view, such as the imagination 
had been accustomed to contemplate. 
Illusion was now succeeded b^ «^ fx^^^L 
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of exciUhilit/, such u I liad ncTer tx- 
perieaced. I ssw die approaching piiril 
— Id aDDthsr niomimt daugBrs every- 
where ■urrounded me, yet wai I otgfT 
to advance. I can aow onnmire njoie- 
tblDE of the ardour felt i^-d tbt borrors 
of t dreadful conHicl ; B •enudDO wholly 
novel thrilled through my veia§; iC wa» 
not a sense of fear. I urged Ibc party 
to huleD their preparations. t felt 
every moment mora eager to proceed, 
and Ibe danger never suggested itaelf as 
ao olwlacle. 

But Ifae Ubour in reserve had often 
damped the ardour n[ previous travellers, 
and our guides iafornied us it would ba 
necessary before ive proceeded, that \re 
shouU UVe refreshment. Il was mld- 
(ilgbt ; — re&eih oursflve* at the foot of 
ibe cone of Vaauvius, during; constantly 
Incrcasinf- irruptions — Isva averUowIng 
its mouth, aud running like a river dawn 
its sldts — the (bnnder roaring benealli 
the treiabling crust an which we eluad 
— 'refresli ourseiveal impossible! But 
not so with the guides: aware of the 
Ubour Id reMrve, tliey quietly seated 
Ibemselves upon pieces of calcined rock 
to their supper, with the most perfect 
indilferenee and undiminlilied appetite i 
(eUin| me with the greatest nmchalance 
I need not be Impatient— ^tiie irruptions 
were rapidly increasing in violence — 
and I should soon have enough to gratify 

My mouth was really parched witli ■ 
sense afthesurrannding scene, combined 
with the anxious anticipation of the 
future, I therefore irilliugly partook of 
the wine, but I could not eat. While 
thU tedious meal proceeded, I made 
some necessary Inquiry. At length all 
again was bustle, and the guides began 
to harness themselves. The apparatus 
Ibey fit to Ibeir shoulders is very Lke 
that nsed to assist our porters in the use 
of their barraws ; or like the braces 
adopted to keep back the shoulders of 
our boarding-school ludles; but extend. 
tug behind Un or twelve feet in length, 
and ending In a noose: so that when 
the guides, by the help of a long staff, 
proceed in pairs from crag to crag, the 
traveller, holding the noose of each, 
follows with the utmost lucitit;, in sltu- 
atiana apparently inaccessible. Two of 
the ablest gave their harness to mj 
sister, and I was indeed bigbly delighted 
irith the harmonious exertions of Ibis 
extraordinary irio. I refused assistance. 
It appeared to me that I should not 



make myielf thus dependant wfthoat ne- 
cessity ; and I proceeded with all possU 
ble diligence In tbeEr track. 

Every account of this volnUH 
appearance and phenemena, that I 
hitherto seen, seems to me defecting (r 
mine also will seem to every other !!•<■ 
veller; — probably, from the eirounuIWHa 
that the siiuatlon of the moualolD il 
ever changing; and from the omonttE rf 
matter and innumerable stones thnini 
oat, and the ituantity of lava UttAtf 
during a considerable irruption, tbentt- 
face cannot remain with the same wf 
pearance during ( 
Tile cons appears t 
fragments of blasted I'uek of all dln»- 
slous, fromtbeslse of an ordinary jiWi 
to that of the body of a coach ; and OH 
piece ivas shown to us, which fasd Isl^ 
been thrown up, as large as a drsVnli* 
bouse. Tbey ivere ueuriy all of tH 
coloui' — a dark brown appruachitg 1ft 



arks of 6rt. 
marble, so 



nllkl 



a ofttr 



slight inclination i others v 
common pumice stone, and ine 
mixed with quantities of mdtod 
als. Between and beneath thiat tfi' 
peared occasionally considerabla Inok^ 
furrowed with rivera uf lava emllM* 
many previous irruptions, exhibiting 



imbtiug 



r plo 






Climbllv op 
I, I very early found Itr~ 
eessary to use hands as well as faet I 
knees. Never will I forget my latpr 
when, on slipping from a Ioom &if^. 
I seized on another to armt tBf 



n fall ii 



slh 



such difficulty left behlad, 
louna Its surtace lo oonsist of Idbb 
able points, too tulnute to be readl^ per- 
ceived, but very sensible ta the too * 



These fragments appeared detached ffeoet 
of lava. Tbe north side uf tha ma 
tain had, besides a fair share of n 
and stones, an immense osserablagt 
osbes and cinders, which, fmm tl 
lightness, had been blown by the so 
wind to tills quarter. 

We had been proceeding abonl an ^ 
during ordinary abocks, when the ttnilil 
ders beloiv simultaneously nrreated llM 
whole of the guides, who called, out to in 
10 be upon the watch. Ilie ndUng; !»> 
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crrased— the moontalii heared, and^^ 
how fsiint will be the description ! Im- 
agine the explosion of tea thousand 
pieces of ordnance— imagine ten thous- 
and rockets darting at one instant into 
another region ; add their hissing to the 
detonating explosion, and you approach 
the tremendous effect produced. 

A million red hot fragments flew 
into air^ like so many bombs from one 
terrible mortar-^a volume of flame suc- 
ceeded, which seemed to light up the 
earth — the heavens^all nature! And 
before the senses could embrace the sub- 
limity of the scene, the crash of falling 
clouds of rocks and stones reminded us 
we had better rouse from our stupifying 
astonishment, and look to our personal 
safety. Immediately succeeding the dis- 
charge of missiles, appeared another 
wonderful source of stupendous gran- 
deur — the caldron boiled over, and the 
lava, a magnificent river of liquid fire, 
rushed from the crater in majestic flood. 
As soon as relieved from the immediate 
danger of the late volley, our guides had 
assembled, and while I was in the fever 
of contemplation, they announced that 
the next succeeding explosion would be 
yet more severe, and we must retire. I 
laughed at them so soon as I could get 
sufficient command over my anger ; but 
laughter would not do. I then threat- 
ened a refusal to pay; — they had too 
much reliance upon an appeal to their 
police, I presume, to allow that to 
operate. At last, I said, " retire, if you 
please — we proceed to our destination.*' 
They stared— consulted a little — jab- 
bered something about InglSse, and, at 
length, advanced. We proceeded on- 
ward about twenty minutes, observing 
slight intervening shocks, when we had 



once more occasion to halt. The flame 
had nearly subsided shortly after the last 
explosion, and had been succeeded by an 
immense body of black dense smoke. 
This too had become lightened ; but, in 
sympathy with subterranean thunders, 
which again seemed to approach from 
considerable distance, the volume of 
smoke thickened, seemed to fill the 
crater, and rise into the higher heavens. 
Either the guides had not been mis- 
taken in foretelling increased violence; 
or greater self-possession allowed me to 
feel more intensely this new shock. It 
seemed to me the full meridian of mag- 
nificent nature ! — terrible in its tones — 
terrible in its aspect — terrible in its 
power! 

The stones rattled around us as they 
fell, yet we again escaped. But the 
guides now spoke in a tone of resolu- 
tion, and insisted upon our immediate 
return. Two of them, without consul- 
tation, had decamped, and one was al- 
ready at a considerable distance. Some 
knowledge of human nature had taught 
me, however, the advantage of finding a 
weak place; I told them to go; they 
had done more than I had expected from 
Neapolitans; I and my fi'iends would 
proceed, and my sister, I said, would 
show them what courage could perform, 
and would throw shame upon their sex. 
They altogether clamoured vociferously 
at our madness— we answered this 
** dialect of many tongues *' with a con- 
temptuous smile, and a movement in 
advance, and observed them first look 
after their descending companions, and 
next call to them to return : — but these 
had learned that ** Charity begins at 
hpme.** 

(To he continued, J 



LETTERS AND QUERIES. 



Gentlemen,— It would be conferr* 
ing a lasting obligation if you or any of 
your numerous Correspondents would 
inform me the best method for preserv- 
ing or hardening stucco busts, without 
deftcing the figure. — By attending to 
the above, you will not only be conferr- 
ing a particular favour upon me, but, I 
am certain, upon many others as desir- 
ous of the like information as I can pos- 
sibly be. 

Yours, &c. 

A. R. 
Gliugow, 23d May, l^OL 



Gentlemen, — If you or any of your 
ingenious Correspondents would solve 
the following query, it would be consi- 
dered a particular favour : 

In looking through my window, one 
of the cross spars of which coming in 
contact with my eyes, I observed the 
letters of a sign-board, on the opposite 
wall, doubled. What is the reason of 
this apparent phenomenon ? 

Simple as this question may appear, 
I have never been able to get a satisfac- 
tory answer to it, though I have api^ed 
to fcrMBs iif%k», frcncEi i^<^t Vstcasv^^ ^ 
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coDildered oipftble of uiiwering it. I 
•m therefore of opinion that your valu- 
able Magazine li the best medium 
throuj^h which I am likely to obtain 
tlie deHired information, should you be 
pleaiied to iniiert it. 

Though it be a question of no general 
utility, yet an inquisitive mind always 
wishes to know the causes of things. 

Yours, &C. 

Inquisitok. 
ClaRKOW, 30th May, 1825. 



Genti.kmkn, — It would oblige a con- 
stant reader of your Magazine, if some 
of your Correspondents would give a cri- 
ticism on the architectural style and 
taste of the public buildings now erect- 
ing in Glasgow ; such as, the BrideweU, 



the Ramshom Chnrch, the new £n^Sah 
Chapel, the Police Office, and the like. 

Yours, &c« 

A Constant Readei. 

Glasgow, igth May, 1825. 



Gentlebien, — If any of your Cor- 
respondents could tell the beat method of 
ingrafting fruit trees, it would miieh 
oblige. 

Yours, &C. 

J. R. 
Woodsidc, 25th May, 18S5. 



What is the reason that grates with 
cross bars reflect less heat than thoes 
with upright bars ? 

& 



MISCELLANIE& 



TMe Land, Cape of Good Hope,'—' 
The top of Table I^and is nearly lF>'el, and 
appearn to Ih* about one mile and a quarter 
long, and Iialf a mile in breadth. The 
8iirfai*it conttidts chiefly of a rock, but in 
some ])laceii there are thick Ia)t>r» of a black 
mould, resembling decayed vegetable re- 
mains. It was among this that the stock 
of an auchor was once discovered half under 
grouud. A circumstance so extraordinary, 
gave rise to much speculation and astonish- 
ment at the time it occurred ; and Barrow 
the tra^'eller, wlio visited the spot soon af- 
tem'ards, theorite<l at considerable length 
upou the subject. However, the matter 
was eventually explained to the satisfaction 
of every oue. It appeared that a party of 
yomig men had, in a frolic, carried the stock 
of the auchor to the top of the mountain, 
either for the purpose of deciding a bet, or 
with the intention of perplexing and mis- 
leading thooe scientific travellers who might 
subsequently ascend Table Land. If they 
had merely the latter okject in view, they 
doubtless had frequent reason to congratu- 
late themselves on tiieir success ; for it is 
well known that the<Mries» both geological 
and antiquarian, have been founded upcu 
deceptions even less artful than the one 
now alluded to.— /foiruoit'* For. Scaus^ 



Consiantia Wimes. — Mv next excursion 



was to the two forms of Constantia, \Hiere 
the celebrated wine of that name is made. 
These farms have the same appearance as 
other cultivated spots in their neighbour* 
hood, though they alone produce the grapes 
to whose delicious essence they owe dieir 
celebrity. The proprietor of Little Con- 
stantia informed me, that he had marked 
oflf that part of his domain which prodneei 
the peculiar grape from which the wine iii 
made ; and that vines, planted only a few 
foet beyond the boundary line, yidded a 
very different and inferior sort oi frniu 
It would be desirable to analyse the soil of 
these forms ; for the richness and exquisite 
flavour of the Constantia grapes must alto> 
gether depend upon some peculiarity in ill 
composition, as, frtim the limited extent cl 
the forms, it is impossible that there can 
be any variety of climate upon them. The 
proprietor of Little Constantia is a Dutch- 
man, and lus a handsome house upon his 
estate, which, though small, yields him a 
larger ^revenue, I believe, than any agricul- 
tural territory of similar extent in Elurope. 
His cellar is 140 foet long, and a range if 
immense casks, all of which are full of wiae 
every vintage, occupies each aide of it. 
Here we drank the liquor in purity and 
perfection ; but it was so rich that I cooU 
hardly finish the second glassfiiL — Ho 
so»*» Fonign Sceneg. 



NOTICES TO CORRESPONDENTS. 

Mr. Patenon*$ Blowixig Engine u in the hands of the Engraver, and will have a place next 
If our majucoty Meml in Lanark will $ead us a more particular descriptioa of his macfaiae^ it itaall 
get a part uf our Plate. A. B., J. B. H., A. M., ftc. have bem received. 
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•'THE GLASGO 
IMPROVED BLOWING ENGINE, BY MR. PATERSON; LANAfflc; 



n tjiia bluwing 



engine, la, ttiat by tiji 
cylinders blowing alternately, the 
blast b equalised withont eitlier a 
ivBter'preBBure or an air-vossel ; and 
ihus, wiibout the aid uf tlieee, aotl 
.with less K'eigbt upon the moving 
power vbLthet eteam engine oi 
water- I wl, a constapt on I steady 
Wb« is ollatnel 

-1 hare u»e I a mad e of il s 
idliA urtelf fiir BO rtioe bn 1 
^ritkb S tl vta b) 8 t*<er rbeel 
of fire borttepune a I 1 b 1 t 
to b« much preferable to n I Id 
from oMc r dcr I ■an Smelt at 
l«ast one tl rd aate on n tl the 
•auia quan ty of rokp and ntaku 
lai^pr p ^ n d bewJp d S 9 
iiiHf b D ore fla tl (1 bet er f od 
than was tbe oac hen 1 us d I 
blowin;;- engine lih one f vl der 
I fartber connder it a ^at a&rti 
Mge for the nathm rr as tt e 
imly does awaj' joltin^f the crai k 
being nl ke etrainnl at all po ts 

A, (see t! e Plato ) the upng'l t 
eyliuder B tl e boneontal ) 1 U 



der; C, C, the twoconnoctingtodaj 
D, tbe crank ; E, the walkine beani f 
F, tlie parallel motion ; G, the pipai 
for conveying llie blast to tbe cupo- 
la; H, the cupola or furnace; I, 
ibo email wheel, running uponj 
cast iron bar, with a j^ruofe init* 
top in order to ketp the piston nd 
parul el K 8 tn D on pla cb 

ata d n^ on ed^ 
uectmg rod 



nCd to support 
fcr t V ,1 
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ra uij 


Ik 



al s } 4ler ace 

fi D 1 to la f ! vt' i»dw 

a \ I oadm^jh^ 

o ! Ai 1 , ^e^.i-'Ki 

tl 1 (] tnd a k loj 
upo N iltsp Ufa ^ 
ry n^ tl e watki g beam 
to j,o access tlie lieuu ^ 
beatas a fthe 







PATEaSON 



ON BtiSING 
The art of caudlemaking has re- 
ceived less iiuprovcmeiit ironi the 
science of chemistry, ^sn slnittal 
any other of the in ami fa ctu res of 
Great Briraio^ Tlfe is partly to 
be Bttributed to tbe-idmu&ii general 
use of coal gaA, which, reiideriiigihe 
CMisumpt of candies less, baa conse- 
quently dtUised lessailentiontobebe- 
ston-ed on their manufacture. Al- 
though tbe use of gas has become gcn- 
eraliDourslreetf.iiIlopR, warehouses, 
workshops, and even in some of oui- 
pnrate .houHCs, itttll a KTeal pro- 

SWtion of worliEhops and private 
9me^ arc indebted ta iho light of 
candles foi' n coneiderablH pait'of 
tlw.year, especially i* large towns, 
and in confined parts of them, in 



which, in general, the ofaiiufecturea 
are siluatcil. 

Were an Indian, who had never 
seen '(be niaUiiij>: of candles rjfii be- 
come desirous of dying Ilia baud, 
he would, in all likelihood, l«ll ^x--;. 
acily oD the plan ivhich is puraued 
at present; nud why &ho^d .v^ 
who pretend to ha morb enligHu- 
enedi leave the manufacture qf ihisi 
useful article in so <k'>rrailed a'atftte?' . 
It is well known to pi^ctJc^, ^-^ 
dIemakei'B, lliat duribg summ^'iiij 
dipping, ilie candle gets.sooBetfi 
thick !it the top, but Bn.ia}i.belpwt| 
while in ninter, tbe reverse ^-^'^^ uij 
the'cHsp ; fliu) inaroediumteinpOTa*^ 
tui'e; tilings of course go ou!) £tl^. 
The odU- difficulty then,1^:i e fiiU 
19 ■■■'"■ '■' '•'' ■ 
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period, is to bave the tallow of a 
proper and uniform temperature 
throughout, and this temperature 
necessarily yaries according to the 
temperature of the air. This is the 
principle mystery in candlemaking. 
Now, if a set of experiments were 
made, taking the temperature of the 
air 6r8t, marking that down ; then 
taking the temperature of the mel- 
ted ta]Jow, at which it is found to 
V take on " best, and that also 
marked down ; as the heat in this 
part of the country does not range 
more than 60^ ; it would be a very 
easy matter to have a thermometer, 
with all the degrees distinctly 
marked on the left side of the scale, 
and the degree the melted tallow 
ought to be of, marked on the right 
aide of it, at which, from experi- 
ment, it had been found *< to take 
on " best. At present, the heat is 
judged of merely by the sensation 
it gives to the finger, which is at 
best only a very uncertain criterion. 
A set of experiments ought also to 
be instituted on the proportion the 
wick ought to hold to the tallow ; 
the length of time it takes to bum 
down, with a small and with a thick 
wick, paying particular attention to 
the light it gives ; nay, the degree 
of light ought to be accurately 
measured and marked down. This 
last refers also to moulded candles. 
The fineness of the cotton adds 
greatly to the light, and does not 



consume the candle any fiurter t^ian 
the coarse, dirty, ill-carded, and 
ill-spun kind. I think, therefore, 
that the makers are wrong in sav- 
ing from this particular. 

Every place has its medium tem- 
perature. In Glasgow, it is, I 
think, about 47^. Now, if that 
temperature is found to " take on " 
well, in some of our old wrought 
out coal pits, about 50 feet down, 
(where the medium temperature 
will be found,) a room might be 
dug out of one side, having a scaf- 
folding across ; if the pit goes far- 
ther down, it would be an advan- 
tage, because it would draw off all 
the superfluous water. There you 
might make candles all the year 
round at your leisure. If the air 
was bad, it could easily be renewed 
by many well known methods. 
Some of these pits may be had in the 
neighbourhood of Glasgow, cheaper 
than ground could be feued, and 
why should not they be turned to 
advantage here as well as in New- 
castle ? In the old coal pits there, 
all the shot is made. 

Another mystery in candle mak- 
ing, is cutting the wicks, and twist- 
ing all alike and straight ; and also 
in dipping slowly, and with a steady 
hand. Now, all this may very easi- 
ly be accomplished by steam ; which 
would also melt the tallow, and 
pump the water from the pit if it 
was tried there. S. 



ON THE INTRODUCTION OF STEAM, AS A MOTIVE POWER 

FOR VESSELS. 



Gentlemen, — It is very gener- 
ally understood that Mr. Jonathan 
Hull was the first person who 
either proposed, or attempted to 
introduce steam, as a moving power 
for propelling vessels by means of 
paddle-wheels. I perceive, how- 
ever, from Capt. Savary's " Miners* 
Friend," a work published by that 



improver of the steam-engine, and 
in which he nan*ates his inventions 
with regard to steam, and their pro- 
bable uses, he proposes that steam 
should be applied to the propelling 
of vessels. It will thus be seen 
that though steam has only recently 
been brought into general use as 
a moving power for vessels, the idea 
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or tliU application of it is by poner. Your Hflijrdiii^ Uiis a corner 

no means so recent as his been of your Taluable Magazine, will 

coBcoivM) ; bnt 19 nearly coerai obligee 
with ilB introduction a» ■ moving A P«ibnd. 



EXPERIMEKTS MADE ON SIX DECAPITATED ROBBERS. 



On tlie Uth October, 1811. sis 
higTiway robbera were beheaded 
near Marbiii^; one of them was 
sixty years of age, the otiier five 
from twenty to thirty. At the in- 
Btunt when the head of the Grst fell, 
the trunk got up again as if the in- 
dividual had beun about to rise 
Xou his feet, while tlie bodies of 
! others fell down flat at the very 
moment. When a Dttle after the 
heatla were thrown at the foot of 
the scaffold, we saw all the muscles 
of the fece of the last executed 
completely relax, while those of the 
old man presented a general con- 
traction, which lasted far a cod- 
siderable time. These opposite ef- 
fects took place without the occur- 
rence of auy difference in the mode 
of decapitation to which ihey could 
be attributed: with respect to this, 
it will not be useless to remark, 
that there remained at least two 
Yertehraj attached to each of the 
heads. It was observed, that, at 
the moment of decapitation, ttie 
muscles of the face of the greater 
number of the heads contracted m 
a convulsive manner. .As the head 
of the first decapitated had not 
been brought with the rest, no other 
observations were made with re- 
gard to it. The second, which felt 
ten minutes after it, was observed 
without loss of time. It was tried 
at first to excite a contraction of 
the iris, by pricking that organ, hut 
no apparent motion was obtained. 
The name operation having been 
made upon the iris of the third 
head, the pupil dilated a little, and 
again quickly contracted ; while, at 
the same time, the pupil of the 
other eye (which bad not boea 



pricked) contracted, and again inl> 
mediately delated; an effect whicit 
Professor Trenderoth, as well M 
Messrs. Bunger and llerold, n^n 
were also present, saw in the moat 
evident manner. Some miDutes 
after decapitation, die bodies Wero, 
opened, the heart contracted aoA 
dilated alternately with much force, 
in such a manner as to prodate 
regular pulsations. At the end of 
ten minutes, these motions had, h 
is true, abated a little ; bnt theyr 
were always incessant, and die li' 
tern ate contraction and dilaiatiim. 
preserved their regularity. Five 
minutes later, these motions faa^ 
become unequal and rery weak; 
they revived, however, when dw 
heart was irritated by pinching it^ 
A mechanical irritation made upon 
a branch of the great sympatbetiCi 
accelerated a little the motion <^ 
the heart, but only for a minute at 
most; the motion itself, boverer, 
continued for a long time, only de- 
creasing in intensity. A pUDCture 
made in the transverse muacla 4rf 
the abdomen of the same body 0^ 
casioned strong convulsiono, e^w- 
cially in the lower extremities, uA 
yet the nerves had not been im- 
mediately irritated. A mechanical 
in'itation made at the lower part of 
the spinel marrow caused violent 
contractions in the muecles of ibe 
trunk, as well as in those of tha 
neck, particnlarly those of the wf* 
per part, at the place of the section 
(which had already been frequently 
remarked). On irritating the np- 
per part of the spinal noarrow of 
another head, cocivulsive motions 
were produced in the muadea of 
the face, and there resulted a mev^ 
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ment ol the tongue and suwoand- body which was Ijrougbt iu. Tke 
laedes. In the third bod)', a large pectoral muscle alone con- 



Iraeted under the influence of the 
galvanic fluid, the muscles of the 
abdomennu longer coDtiacted; con- 
took place only in the right 



L was remarked in the lower 
part of the trachea which remained 
attached to the trunk : this motion 
was accompanied with a sort of 

hiraing, an effect caused, without triceps muscle, and ii 

doubt, by the conruliiive contrac- they ceased always in the latter 

dons of the muscles which had half an hour sooner than in the 

been cut. Similar motions took other. Irritation applied to the 

place in all the others. The head traDsrersQ muscle of this body no 

of the last decapitated was trans- longer produced contraction, which 

ported to the theatre, which, on ac- we attributed to the circumstance 

count of the distance, occasioned that the body had been opened at 

tfae loss of an hour. Here, our first the place of execution, after the 

o try the duration of the first experiment. In another body 



care 

galTBnic irritation upon the diflc 
ent muscles of the head. The ele- 
Tfttor-muscle of the upper eyelid, 
and the superior oblique muscle no 
longer contracted; but the frontal 
muscles, the orbicularis palpebra- 
rum, masseter, digastric, &£. still 
coniioued to contract. The con- 
ceased first in the masseter 
they were prolonged in 
faacunatoT. Two hours aftw 
it bad entireJy ceased in 
ad the mnedeB, and it could not be 
ekciied on aioiBtening them anew, 
lu another Iiead, cut olT twenty 
minutes at leaat tufore tlie preced- 
mg, the galranic irritation caused 
^ depreamr commissurffi lebia- 
mm, ihe wbicularis palpebianun, 



which had been opened at the same 

also produced some motions, as 
weH as a feeble contraction, which 
was not renewed : mechanical irri- 
tation produced none. An hour 
and a half after execurion, the na- 
tural motion of the heart had ceased 
in the bodies already earned to the 
theatre. We were still, however, 
in hopes to produce contraction by 
means of irritation, not bei^g able 
to get at the heart of the bodj' 
which had beeu first opened, we 
proceeded to that of a body wliicJi 
bad been newly opened. Phis ta«t 
had also retained its beat, prinoi- 
paily in the internal pans ; the 
heart still contained a little blocd, 
of a deep colour, in the left vw 
tricle, which was partly fiuid and 
partly ctingulated; but we could 
not, either mechanically, or by 
means of galvinism, excite any con- 
traction of the muscular fibres of 
osperiments upon the head of tlie heart. — Scliriftai der Gesdl 
laot decapitated, we exposed der Gegammt NaturwUs zw Mar- 
pedmalis major and minor of a bwg. Vol. I. J82S. 



lMt« -always much longer than the 
oAen. Two hours and three quar- 
ten after decapitation, the muscles 
.of AiB head appeared to have lost 
■D iiritiUlity. Before concluding 
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^H ON THE SUN'S DISTANCE. 

l" iOENTLEMEiu, — While perusing in No, LKVII. yonr mediod for find- 
%ag the dislance of the oun, I observed an error m your calcnlation, page 
III IM, (V«l. HI.) which I here take the liberty to point out. 
^^ You make ^e imn'e distance 95,070,110 miles, while \>y yowr method. 
^KtM^ it 95,070,189 miles; her true distance, thsrefore, must ba 
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95,070,182 milen, and the difference will be 72 miles. — I have wrm^ 
the question, and marked with an asterisk the place where the error Iks. 

277 : 26334440^ :: 1000 
1000 

277)26334440500(95070182 miles from the earth to 
2493 the sun. 

1404 
1385 



1944 
1939 



505 
277 



* 2280 
2216 



640 
554 

86 



ESSAYS ON BLEACHING, 

By James Ubnnie, A. M. Lecturer on Philosophy, &c. &c., LondoiL 
No. II.— BLEACHING APPARATUS. 



SKCTIOy I. 

As many of the most useful im- 
provomonts in bloachin^, consist in 
mgonious inventions of machinery 
and apparatus, by means of which 
the chemical agents employed are 
economised or rendered more effi- 
cacious, it would he nn{>ardonable 
in an essay of this kind to omit 
their consideration. Such improve- 
ments also often depend on a mi- 
nute acquaintance with the chemi- 
cal com}>osition of bodies ; and 
inconveniences, which previously 
could not have been foreseen, mav, 
by a skillful chemists often be avoid- 
ed, or at the verj* least explained : 
and nobody ntHxl l>e told, that when 
a ditHcultv is once understood, it is 
half overcome. A ffi>od instance, 
among others, of the use of chem- 
btr\*, as it regards merely the ap- 
paratas for bleaching, may be seen 
at page 296 of the present Number. 
It is, iKurerer, no easy laaUcr \o 
iftfaio accoDDts of iheae^ aa tbft m- 



venters commonly conceal their 
improvements in order to benefit 
by them ; and it is usually a con- 
siderable time after an improTemeat 
of this kind has been made, that 
any account of it is given to the 
public. When patents, indeed, are 
taken out for such inTentioos, we 
can obtain descriptions of tfaem 
from the specifications, bat pateati 
are not alw*a3rs sought, even for im- 
provements of much importance^ 
and in this case we must be cob- 
tented to remain ignorant of their 
existence till they come into gene- 
ral use. I shall not take time to 
describe such machinery and appa- 
ratus as has now been disused, but 
shall confine mvself to the consd- 
eration of what is at present em- 
ployed by the most enHghtened 
bleachers, so fiar as I can obdain 
the requisite informatioB ; mad shaB, 
for an estimate of the comparative 
adxiaDLtasA <3&. i&qa ^Ml ami. new ap- 
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Des Cfaarines, Parkes^ and the ar- 
ticle Bleaching, in the Edinburgh 
Encyclopedia. 

The apparatus diffeim according 
to the sort of goods which are to 
be bleached; but I shall restrict 
myself here to an account of that 
used for linen, and heavy cotton 
goods; leaving such parts as are 
peculiar to the bleaching of wax, 
wool, silk, and paper, till I come 
to treat of the processes which are 
used fqr these substances. 

As it is indispensable in good 
foleacliing to have goods thoroughly 
washed at several stages of the pro- 
cess, and as to perform this manu- 
ally would be both troublesome 
and expensive, particularly in works 
of great extent, several contrivances 
have been fallen upon for the ready 
performance of this operation on 
the large scale. The principal of 
which are the wash-stocks; and 
the dash-wheel and squeezers. 

A machine, called the wash- 
stocks, is chiefly used in Scotland 
and Ireland. It is made on the 
same principle as the fulling mill, 
and differs from it but little. Two 
beams of wood are collateraUy sus- 
pended by pivots upon a frame, so 
that they can move freely back- 
wards and forwards. In the lower 
end of each beam, • and almost at 
right angles with it, is mortised a 
piece of wood called the stock, 
which at one end is irregularly 
sloped. The cloth is put in a frame 
or box of wood, (elm is best,) into 
which runs a copious stream of 
water; and the stocks, with their 
sloped end inwards, play upon the 
cloth and gradually wash it. The 
cloth, during the process, is fre- 
quently turned, in consequence of 
being beat by the stocks against 
the end of the box containing it, 
which is of a round form. The 
stocks may be put in motion by a 
power from a steano-engine, or by 
a water-wheel> either with cranks 



or wipers, and ought to make fron^ 
20 to 30 strokes in the minute.^ 
(Ramsay.) 

The dash -wheel and squeezers 
are more recent contrivances for 
the same purpose, and are general- 
ly used in England and some parts 
of Scotland. The dash- wheel is a 
water-wheel, about six or seven 
feet in diameter, and two or three 
feet wide, which is closely boxed 
up all round. The inside is divided 
by wooden equi-distant partitions 
into four compartments, into each 
of which is a lateral opening through 
the frame work for introducing the 
cloth. There are also small holes 
for the purpose of admitting and 
draining off the water used in 
cleansing, from the goods. For 
the puipose of introducing the 
water, there is sometimes an open 
circle made laterally near the cir- 
cumference of the wheel, into which 
a water pipe is made constantly to 
play. This circle is crossed with 
numerous wires, (which should be 
made of brass,) to prevent the 
escape of the cloth during the pro- 
cess. While the wheel revolves, 
the cloth is raised up in one part 
of the revolution, and by its own 
gravity it falls down in another; 
and an agitating motion is thus 
produced, which proves very effec- 
tual for washing the cloth, while at 
the same time it does not weaken 
nor injure its fabric. The dash- 
wheel ought to go at a velocity of 
about twenty revolutions in the 
minute, whidh is by much too quick 
to serve at the same time the pur- 
poses of a water-wheel; a strong 
objection where it is necessary to 
economise the disposable water. 
In the neighbourhood of London 
they do not make their dash-wheels 



^ It is amusing to hear Dr. Home say, 
with the utmost simplicity, that " nothing 
can he contrived so effectual to answer tb^ 
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with dooe ftsmM, tml of sparred 
work, apon which ihe water plays 
freely from a pipe terminating near 
the upper circumference, whcee. 
mouth is flattened so an to make 
the aperture wide and narrow. 
(RamB&y.) 

The squeezers, aa they are called, 
fonn a oecessary appendage to the 
dash-wheel. By dieae, the water 
is premed out after the washing is 
completed. Tbey are constracted 
irith a pair of wooden rollers super- 
imposed upon one another, between 
which the cloth is made to pa^s, 
and is by their pressure freed of its 
water. TTie lower roller receives 
ita motion from a mill or steam- 
engine, and the upper is pressed 
doivn upon it by menns of levers, 
in the construction of which the 
niH-wiight will judiciously consult 
existing circumstances. The frame 
in which the rollers run, is aeatest 
and most durable when made of 
cast iron. The rollers themselves 
Aonld be made of elm, beach, or 
sycamore. (Ramsay.) A large press 
is sometimes used in place of squeez- 
ing rollers, and is a much more ex- 
peditious mode of management, 
but cannot act so equally aa the 
rollers. (Parkes.) 

The machine used for washing 
in France, and other parts of the 
contioent, has more resemblance to 
the weah-stocks than to the dash- 
wheel. As in the former, a trough 
is constructed of elm for containing 
the goods, holes are made in it for 
the egress and regress of water, 
and rammers or pestles of beach, 
which pass through the upper part 
of the trough, are alternately raised 
and let down by tripping pieces 
fixed on a revolving shaft, and 
working in mortices made in the 
beams of the rammers. An ample 
deBctiptioii of this machine may be 
■eeu in De« Charraes. 

For the steeping of goods after 
the Brst washing, a targe circular 



vat is used, called a siere ; 
may be made of almost any Idnd 
of wood; as, chesnut, oak, or fir. 
Oak has the advantage of not shrink* 
ing or contracting so soon as fir; 
but if fir be used on account of ita 
cheapness, care must be taken to 
avoid using the white deal, wlndi 
transmits water like a sponge, Bod 
to select the yellow in preference; 

tains, it undei^es less alteration in 
the fluid. If the use of white deal 
or other spongy wood cannot be 
avoided, it will be proper to paint 
the vessel within and without with 
several coatings of white lei4- 
Melted pitch, tar, or a mixture of 
yellow wax and rean, may be aha 
used with advantage for the pui<- 
pose of coating. Care must be 
taken that the sieve have no cisdt> 
or splinters, which might endanger 
the tearing of goods in taldng tliem 
out, because the fermentation aatam 
them to expand and press sgwnst 
the sides of the vessels. Belongiiig 
to this are two pieces of wood imde 
in the form of a cram, to lay orar 
the goods while steeping. (Rnnny 
and Des Charmes.) 

The goods are boiled in k eoni' 
mon boiler, to which a stop-cock 
is fitted below, to run off the WMMb 
ley. Cast iron is what ts generdly 
used in the corlMrnction of Aeae 
boilers ; for which, the substitotioo 
of wrought iron, as in the case 4if 
the boilers of steam-engines, woidd 

liable to rust from its attraction fbr 
osygeu. The cast iron, oa tbs 
other hand, altvays contains a por- 
tion of oxygen approaching to sat- 
uration, and consequently has iti 
natural attraction for that substance 
greatly diminished. But it eren 
requires particular management to 
fit the cast iron boilers for the pttr- 
poses of boiling and bucking. For 
if new boilers are used, the actioK 
of the alkaline leys, by their axtnc- 
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fior tbe cariion of the cast iron, 
llibly detaches a portion of the 
metal, effects a solution, and pro- 
dncci Bt^ns in the goods extremely 
difficult of removal. To remedy 
tha inconvenience, the manufactu- 
rers season their cast iron boilers 
by hoiling in them, for several days, 
& quantity of wasto alkaline ley, 
by vfaich proceBs a thin crust is 
finwed on the inside of the vessel, 
that in fnture prevents the immedi- 
ate contact of the alkali with the 
carbonized iron. This crust or 
lamina is probably composed of a 
carbonate of the alkali which has 
been used, toother with some of 
the impurities with which the ley 
may be charged. A similar pro- 
cess of seasoning cast iron vessels 
iBQst bo attended to when they are 
used in cookery. The boilers used 
to bleaching, are made to contain 
from 300 to 600 gallons of water, 
according to the extent of business. 
In order that their capacity may 
be enlarged, they are formed so 
as to admit a crib of wood strong- 
ly hooped, or, what is preferable, 
ttf cast iron, to he fixed to the 
apper extremity. For the purpose 
of keeping the goods from the bot- 
*4otn of the boiler, where the heat 
hKtn most forcibly, a strong iron 
hnng covered with netting, made of 
I Mtout rope, is allowed to rest six or 
eight inches above the bottom of 
the boiler. Four doable ropes are 
attached to diis rin^ for withdraw- 
iag the goods when anSciently 
boiled, each of which has an eye 
for admitting hooks from the iiin- 
ning tackle of a crane. Where 
nwe boilers than one are em- 
^yed, the rrane is so placed, that, 
ifl tbe range of its sweep, it may 
withdraw the goods from any of 
tbem. For this purpose, the crane 
turns on spindles at top and bot- 
totn ; and the goods are raised or 
pleasure, by donlile pul- 
and shelves, by means of a 



cylinder moved by cast iron wheels. 
The bailer should be fitted with a 
cover, well fitted both to economise 
heat, and to prevent the admission 
of soot or other impurities, which 
may produce stains difficult of re- 
moval. (Pflrkes. Ramsay. Des 
Charm es.) 

The bucking ap[mratas is of con- 
siderable importance, and n-e hare 
already mentioned the Improve- 
ments of it which have lately been 
made; as their adoption, however, 
is not general, it may be necASBary 
fi.rst to describe that commonly 
used. A wooden sieve, similar to 
tbat used for steeping, and fitted 
false bottom of wooden grate 
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bottom, to keep the goods from 
coming in contact with ilie cover 
of the boiler. Through this cover 
is B valve to regulate the transmis- 
sion of the waste ley. There mo- 
ceeds from the boiler through a 
short pipe slightly bent and placed 
in a horizontal direction, from the 
extremity of which arises a vertical 
pump, for the purpose of drawing 
the ley out of the boiler and pouring 
it on the goods. To effect this, a 
pipe similar to the one just describ- 
ed, runs horizontally frooi tlie putop 
to the sieve, where it throws the 
ley upon a cone of metal, which is 
supported by a bar of wood over 
tbe middle of tbe sieve, in order to 
tliSiise the ley equally over the 
goods. Tbe pump mtb ita two 
pipes is not unlihe the letter E, 
without its middle horizontal line ; 
the sieve and boiler may be con- 
ceived to be placed Id ita bosom. 
This apparatus, which is the inven- 
tion of Mr. John I«wrie of Glas- 
gow, is certainly much more in- 
genious and convenient than that 
formerly used for this purpose ; but 
it is greatly inferior in simplidty to 
that which I shall now deso-ibe. 

I have not learned who invented 
tire wlidle Wi\w,W\.\\\*'w''">'*'™" 



tion of great utility, and tlie princi- 
ple upon which it 'm cniisiTucted iti 
extremely simple ami obrioux. It 
CooMBtti, like t)iat liiat nietitiuned, 
in K comiuon i:aat iron boiler and 
a woollen sieve for contaiuing tlie 
goods, but (vant!) the pump, to tvork 
which, when the Former ia used, 
renders itie process butli KmUous, 
laborious, and expensire. Witiiin 
tbe sieve is fixed a false bottoni 
perforaleil with holea, or made of 
spar work, for the ready Intnsmis- 
Bion of the leys. From the middle 
of this bottom arises a pipe or flue, 
extending- to tbe very top of the 
sieve, and in which, of course, the 
cold ley stands at the same level as 
in the bi>iler : but when it begins 
to boil, it immediately ascendi^ 
tbroogh tbe Sue wiili sui^h force as 
even to rise above the brim of the 
sieve. Here it ia stopped by a 
concave plate of sheet iron resem- 
bling an umbrella, which ia sus- 
pended over the flue, and, striking 
sgu&at this, by the impulse of the 
ebullition, it is equally distributed 



over the anrrH4;c of the goods at tb« 
top of the sieve. AidotI by tlie' 
temperature to which il has thns 
been brought, the ley gradunllir. 
permeates the whole of uie gOOW. 
in the sieve, and, reaching the per- 
forated bottom, repasses into tlw 
boiler, whence it is again tfarcnnij 
np into the flue, and follows tbA 
same rouiioe as before. Tius-pra-i 
ress is coniinued till the gooila,fu» 
judged to be sufficiently bndi^dt 
The importance of this ingeBtoU^ 
contrivance requires no connoBDIt'. 
from me ; it ia likely, I think, Ha«, 
shor£ time entirely to supersede I^ 
other. Des Charmes seem^,,^ 
have been very near the di 
of this contrivance ; fu 
ing his clumsy boiling appai 
he says, (page 312,) that thr ' 
muKt be tilted with 
down by cramps to prevent itq 
tng raised by the force of the atffgn 
caused by the ebullition, wUijt 
stream of hot ley is " by i&eae 
illeef to re-act on ^ 
boiler." (Parkes.) 



IRRUPTION OF MOUNT VESUVIUS, IN THE YKAR 1813. 



With b tolenble Bliare of ahrugs and 
Inir-mnttered uuriM, we again pmueedeil 
Ibr nearly half sd liour; scarcely a 
won] beine uttered by tlioae who hod 
pravionaly beea so troublesooiB with 
their TDcIferoiu eosalp. There were a 
marked dliTerence in tbe rcdneed size of 
the itoDeB, sod varioiu fratpnoats Da we 
approached the cratoi^^jther they liad 
been propelled more viukntly in pro- 
portion to their bulk, ur Ihe larger sam- 
ple* had descended lower, from their 
■nperior gravity. 

The evening had been one of the 
nunt beauteoui of beaotifal Italy. Tbe 
moon'i full orb had thane raplendimtly ; 
and as we were near la midsummer, it 
might have been aaid there 






We 






.t of V. 

lain ii nearly 4000 feet high, and ap- 

peara in the dlitance to have a lister 

mountain cloee adjoining. Upon nearer that beucath then 



obserTRlion, however, it shoab) nttliar 
seem that thle adjolnitig mountain, Mmlt 
Somma, was originally a part of Veao- 
viua, and separated by tbe falling In of 
the crater, probably at tbe great iiTUp.- 
tion Id T9, when Pompeii was tmon. 
whelmed and destroyed: for the «aBi^ 
on this aide, appears exceedinsly .|t)Sdr 
pitaus, while, on tbe other aide, its il^^ 
18 muuli more regular down to tiietefc 
Tbe base of the mountain ia alud^ oB 
this side, with habitations; — liens alto 
the towns of Torre del dnnaiieiattt, TUTw 
del Greco, and Forlist, with tfaafr p»]ams 
and garden groanda. Within Un^ «n 
observed Somma, Maasa, Otlaraao, aad 
others of less note; soIhat,loakJaKi wifli 
a bird's-eye view, over these J>arl», aub- 
ject to all the most dreadful convoliloni 
of nature, having fire 
Jcnaionally revelling 



then 



uFther 
wu foundations lie tbe 
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A tbs deligbtiDg viEir of the Caugxmii 
~ — Noplas uid it* prouiunluriea— 
■ CDchaatlDg bay — its lovely iiliiDdi. 



afora iii lika n iiiimdi»c, with 

Btlc Appeninea bs n aemiiiirciilar 

TbU cuubaiitlog spot la 

sliall the iinagiiialiou CBn cteUghl 
tXIw heart, it la (rue, iiii£li( aigh I'ur 
it populalioji. 

Wtine the bcDl, through our aboes, 

^tteome troublesoma ; wo i;uuld now 

gdy Air an iuitaiiC bear aur feet 

1 tfae ground, it ivss ao iiiaiilferably 

■'or ivaa tbig very aurpriaing .— 

B itUl aome diiteiicD fi'vui the 

uid yet the incruatalloii upon 

b wa stood wna to tliin, that ii]vi!riil 

■ we had already passed, and by 

we were now surrounded, emil- 

it and Boioks eoough to lualce it 

t there was no great solidity of 

jlattrial bcQCath us. Tlie sulphunjoua 

IB of these regioiia la esceaiively of- 

ro; imd I was just Ihiuking how 

'a closer approauh to the 

Dur guides, pabkd with 

r, Bliiiouiiced a neiv irruption. 

I, how terrible! All that is de- 
ft of the Ihunderbolla and artillery 
ijfile great demon, of liia boiling bikes 
wfixB and brioiatone, of his gutphs un- 
nohable; these, and a thousand h or- 
ated on the Btouleat observer feelinga 
ftpialii. not before have knoivu : — while 
, imaglnallona revelled — ny, rioted, 
lauly, grandeur, and sublimity! 
jw perceived that ive were eafely 
the range of (he larger stones, 
i they aluioat all fell beyond ua; 
I wire not, in this irruption, 
■B in less danger. A dischargo of 
was now projerted in nenrly a 
tal line over odi- heads, from 
t new pMsago which the inerensed 
" is irruption had forced ; 



and I moil confess that the whizzing of 

these milraillei vory unceremoniously ob- 

of safely. The lava flowed most co- 
pioualfi — ivhat effort of imagination 
could ttiiit.1 the mngniRcencfi of tlili 
sight! we seemed to Inhale fire and 
fever from the very atmosphere we re- 
spired. The thrilling blood swelled mf 
veins, and deemed coiirulaiTely endeav- 
ouring tu hurst throogh tills weak mor- 
tal frame, and mix with the surrounding 
grandeur. In vain tlic mind made Its 
usual efforts to contemplate and embrace 
the full sublimity of the scene. The 
iitiuD was scarcely (ited upon any 
cC, when It was snatched away to 



Standing o 



and the t 



II Ihla 
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surrounding me. I looked round to 
observe how my frienda enjoyed their 
situation. They were— never shall I 
forget my terror and aurprise— they 
were scattered far beneath me! But 
my alarm for my aister Immediately sub- 






reived ahe 
fully supported by the aam 
guardians under whose care I baa 
placed her. This lost discharge bad 
destroyed any remnant of courage the 
guides possessed. The two leaders had 
seized eaeh on arm, and hurried away 
with my sister; leaving me to my fate, 
for they had no hops of prevailing with 
me — and, Indeed, no opportunity — in 
the din of these irruptions, no effort of 
human voice la diatingnishable. Of all 
the party, the young Frenchman alone 
' ' ;o bear me company. 



eriy coorae. To proceed, we 
risk of 






vrere, perhaps, running : 
losing sight of them:— no man 
conflrmed oar resolve to reach, i 
risk, an nenrly as passible, tbo si 
this burning river, and again we " ad- 
vanced together in our chivalry." What 
an BstODialilng fluid I coinpoacd prind- 
pally of melted minerals; it is of the 
consistency of pilch, and teeot 
over itself thickening as it t 
Even near the eourve, where il 
Ruld, It present^ an edge of scleral In- 
ches above the c( 
my foot upon it to nacerlain Its density; 
and with the aid uf R stone, detached a 
morsel from the streniu. Sir W. Ham- 
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ilbin's eitraordlDBry lacape •ocnmid to 
me. HBTlng remained nenr the crater 
or Ve8u«i»s, during an irrujitlon, rather 
longer tlian iras prudent, lie found the 
■tream of Uia liad spread itaelT an as to 
cnt off his retreat. It was BtiD copi. 
mill? floiritig— he had do oltematiie — 
he looked uul for the part whlcb, having 
moat owled, had become more detiae, 
and, aa llgbtlf and na quickly bi poeaible, 
he stepped bctdiw it — leaving the deep 
impi'eMion of every lUp ! 

With much reluctance, at length, we 
were obliged to turn from this mtraor- 
dinarf tbeaire ot peril and of wonders, 
and proceeded to julu our parly. We 
found, as it li proverbially said, that 
cowardice is geoeraliy in most danger — 
for the guides had Boim In terror from 
the gpol where 1 bad remained In range 
of the ahot, by which two of them were 
slightly wounded. 

The deacfnt was on Ibe leeward side, 
among the cinders. Tbe rapidity of oor 
progreu wa« truly astoSishing; with 
aearcely any effort, stepping only a trifle 
forward, we descended for a lime, at 
eaeh step, Eve or aii feel, plunging 
nearly to our middle in heated damp 
aehia — a process disagreeable enough, 
and pregnant with more danger than at 
first appears ; for, should some crag lurk 
beneath the surface, you an liable either 
(0 lie severely bruised against it, or, ac- 
cording to lis position, prSpEDed iinei* 
pectedly forward ; and, If you lose your 
equilibrium, dashed from rock to rock, 
nntil you meet your eternal reating- 
place. Care must, therefore, be taken 
to throw back tbe body, so as to be pre- 
pared for any shock. This route, with 
•II this unpleasantness, la, however, far 
preferable, for the descent, to a return 
by the way which we ascended. 

'" t last alighted at the Etatiuii 






I left I 



while these were getting ready, 
another opportunity of witnessiug a 
shock of considerable violence. At this 
diatBDCe I bad a more general view of 
the Irruption. The cambuitlbl« emit, 
lad from the crater were at different 
regions obscureil by the density of the 
■raoke, and again seen rising in bright- 
ness above tliii dusky vale( and finally 
beheld spreading in their descent, like 
the felling waters of a fountain. How 
trwiquU this scene compared with those 



in wbleb 1 had lately been engaged t I 
could hardly lake any interest in It" »m 
much depends upon comparison, Bndth*. 
natural state of exhaustion conaetBaBl 



o,™ 






comioencing 
the Bsbea, 1 waa not sarpriied to Urn*, 
altbougb they had just left the ragtmv 
af fire and fiune, they were quite iamp. 
This fact will account satlstsetarily tew 
the phenomena of Irruptions, ami mka 
their recurrence appear so arhltisr^ 
The kingdom of this volcano «ctai4* 
itaelf, 1 have llllle doubt, ODdar tW 
city and bay of Naples ; and tite mm 
occasionally passing throngfa Smamm, 
flows into never-dying fires, and «K- 
plodes through its crater in the bMbmI 
form af gas, carrying with it 
it may mix with, and detach 
Interior of the volcano ' 
progT«aB. This Is the result kf the 






guides. 
m by the twta of 



if the 



the cinders, whlcb I 

manii^tly wetted with 

Enstane also tells na i 

done to the sun-onnding towns add lib 

lagcs in the great irruption of 1794 fef 

the cinders, and of " even water Ihromi 

from the mouulain." 

We soon reached the berrait^«i watt 
were received with all possible T ' 
We partook, with no ws 
of a luxuriouB breakfast; 
lalsd each other upon having aafisly 
passed one of the most eiliaunliniT 
nlgbts possible in the life nf man. Bat 
my sister suddenly fell ill, and fthrtet. 
She had home every difficulty, bad 
braved every danger; the strong ati!lte> 
meot of the occasinn ciiabling Iter M 
overcome the ordinary feelings of nature, 
and to rise above the usual energta of 
her sex. But (be same amount af^ifl 
no longer required, she sunk imdCT th( 
dreadful reaction. Our host, thcnR- 
glous hermit, having studied medhtfiK^ 
qnickly administered a reviHng eoriUal; 
and after a few boura' rest she waa w^ 
enough to be carried to her tnole, audi 
being carefully supported, to proceed ^ 
the town of Torre del Greco. Here w« 
again took coffee and refreshment; and 
my sister slowly recovered 
strength to enable us lo sel 
Naples. 
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a treating 
n of bearing, ntf*, " It ol^eu 
bappaiu that proplu bear betCer willi 
ana sar than tlic othir; nod these, !t ia 
uti«rv«<l, hare what miuiciaos call a 
bad ear. I have madr man; trialt an 
puTvoDH thUB circuiaatancedt and have 
alirayt fuuad tbat their ilefiict ia judg- 
iag properly of wunds, proceeds froin 
tiw iiKKjoality of their cars, and tbeir 
r«c«irliig bf both at the aame time un- 

Iia] kenutlnna. In like manner as 
ih pnraoui hear false, they alau, with- 
IbnatrlDgil, sing false." 
' i - . 

Ihw adhere to the keys of miulcal 
iaatruinentit i he ivill And that sealing 
wax will do very well, by healing the 
iHr a little at the candle while melllng 



M, A. 

GKNTUtMCH, — If you, or any of your 

munersua and Intelligent Correspon- 

jeota, could inforni me, through your 

■eOium, what are the best treatiiug on. 

■ubjeets ; — Chemistry, 

Mechanics, and Gpogra- 

t fon will nry muob oblige aame 



sting the 



D aUEBlES. 

friends ond 1, as well as many of your 
readers, who are going to ent^ upon 
theae studies. 

I aw, yaura, Sk. 

J. B. H. 
P. 8, What la the beat Pyroineter? 
What i« the best teat of good Madder? 
What la the beat test of good Indigo? 
What Bdvantngea doei the Mechanic, &e. 
derire from the study of Aaatomy? 
What ii the best mode of aaeertaining 
whether aeala which are ahown aa gold, 
are or are not lucL ? 

QUERIES. 

I. Dj Mr. Bartow'a com 
compass, it the TBriatioD not 
eertnined without taking thirty-two oh- 
aervatioua, ci;. — one from every point of 
the compass? 

S. Does the Invention only take away 
the effect of Iron In the ship ? 

3. How [a the eifect of magnetic rast- 
ter in land, or rocks, got clear of? 

■i. Docs his plan gire the lai^ttou 
that lakes place betwixt the Khip and 
the port, or place of destination ; show- 
ing if it increaaea ordecreaacs, and what 

S. Ia the attraction aaeribed to the 
earth ascertalaid to be the same in wery 
place, or more or leu In dlBerenCplaoca? 

Answers to Ihoe qiuations will per- 
haps help to lead to light, so as a earner 
of your Magazine will not bo lost by 
having them inserted. 

V. & C. 



MISCELLANIES. 



f JVUKml Bulory.—A reptile has bccD 
ti in Manilla, of the ^luity of the Age- 
ing which has the ^ulty of chaogitig 
ir lilK the csmeliou. When the rep- 
BK iiito the poBsesiJoD of IVL 
ho describes it, its colour, for 
r hoiiTB, was a delicate gieea, 
M ill Cbo dark ur exposed tu the 
Next meming ill colour throughout 
Lo csnoelite ; when exposed 
b tb« air, this colour gradually diuppeared, 

Ibd the animal reaumed its greeu robe. 

4)s thia ground, certaio brawu Uues were 
tarn lAer viiibtei the aaimal afterwards, 
Whas axeluM from the air, aujuiiad a 
Und grten colour, aud it was tnly in the 



open air ihal the brownifih tints Rtur 
At length the brown colour gave pUr 
aunifbrm green, iatenuingled however ^ 
Mme browaish ilreaks. \Vlicn laid 

wai oUerved. — Nnt i'ori Can, Adti~ 

Mahratta ritlaga. — Nothing 
c«ed the aspect of misery and 
that prevula in the interior of mos 
villages. The streets at 
and uopaved. The houses ai 
mud, and have flat roofs of the 
rial ; and the lownvs of their 1 
binedwit: 
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Ian or dax^eonB. Some of thete habita- 
tions are in the form of a hollow^ quadran- 
gle, one side of which serves as a stable for 
horses and oxen, while the three others are 
occupied by a fanfliily. On looking into a 
house, one usually sees a solitary individual 
sitting unoccupied on the floor, with his 
eyes bent downwards. However, if it be 
evening, he may perhaps have a lamp be- 
side him, and some cooking utensils, and 
his wife and children, or a few associates, 
as silent as himself. The bazaar is the 
only place where one sees any thing like 
mirth or sociality, the shops there bringing 
together a considerable number of people ; 
some of whom come to purchase provisions, 
and others apparently to observe what is 
going on. The native shops are small sheds 
cm each side of the street, furnished w^ith 
shelves for the display of the different com- 
modities sold in them, aud lighted up at 
night with two or three lamps. The va- 
rious sorts of grain are exposed in baskets, 
in the midst of which the merchant sits 
cross-leg^^ed, and patiently awaits the ar- 
rival of his customers, who make their 
purchases with the greatest caution, and 
usually not till after a vast deal of wrang- 
ling has taken place on both sides.— jE/btrt- 
iqn*s Foreign Scenes. 



Indian Schools, — Among the Abenakes, 
a tribe of Indians of about 400, settled at 
the mouth of St. Francis River, is a school 
taught by an aged Indian ; his name is T. 
Annace.— ^nicr. S* S. Mag, 



Otaheitean Sailors, — A letter from Cal- 
cutta states, that a vessel trades between 
that port and New South Wales, which 
has on board sixteen Tahetian sailors, who 
are as attentive to their religious as to 
their temporal duties. Every night they 
assemble on deck and sing hymns in their 
native language. 



Man(^neel Poison and its Antidote, — 
There is a tree called the Manchaneel, 
which grows in the West Indies ; its ap* 
pearance is very attractive, and the wood of 
it peculiarly beautiful ; it bears a kind of 
apple resembling the golden pippen. This 
fruit looks very tempting, and smeUs very 
fragrant, but to eat of it is instant death, 
and its sap or juice is so poisonous, that if 
a few drops of it fall on the skin, it raises 
blisters and occasions great pain. The In- 
dians dip their arrows in this juice, that 
they may poison their enemies when they 
wouiid them. Providence hath so ap- 



pointed it, that (me of theie trea ii nenr 
found, but near it there g^rowB a vhite 
wood, of a fig tree, the juice of either of 
which, if applied in time, is a Temtedy far 
the diseases produced by the Manchaned. - 



Origin of Coal Beds, — " The ezcsvi- 
tions along the Erie camil rout,*' sayia 
Correspondent of the Daily Advertuvi 
'' continue to bring to light new fiiets em- 
nected with the geol(^ of the coonby. 
At Buffalo, considerable pn^ress hasalreidy 
been made towards the completion of de 
canal to Black Rock, and I had the plea- 
sure, the other day, of witnessing it in ito 
mof^t unfinished state. The land is low 
and moist, so that constant labour is neces- 
sary at the pumps to keep the water fimi 
impeding the workmen. I was surprised 
to see large pieces of wood thrown out of 
the ground, and soon discovered that tiiB 
workmen had penetrated in a quarter of a 
mile through a moss formed entirdy of 
trees and bushes, in various stages of pre- 
servation and decay. The sides of the 
canal were, for about that distance, entirely 
black, being composed of a singular snh- 
stance resembling black mud when fireiii, 
and afterwards exhibiting the fibre of wood 
in a half disorganized state. Logs, wd 
preserved, are found scattered here and there, 
but the great mass resembles fossil coal tt 
a little distance, and burns extremely wdl 
when thoroughly diied. I could not but 
think of the crushed forests which geolo- 
gists have generaUy supposed to be the aagOL 
of coal beds, and I think many of dmn 
would be satisfied with the sight.*'-— iVSw 
York Observer, 



Xondbn.— 'The magnitude of the metro- 
polis cannot be fairly estimated without 
taking into consideration the extraordinary 
population of the villages in its vicinagcw 
These are the branches of the trunk, ioA 
both are taken into account when we state 
the bulk of the tree. Persons who are only 
acquainted with country villages will startie 
when they hear of a village containing 
18,262 inhabitants, which Chdaea does. 
Kensington contains 10,886; Hammer- 
smith, 7,394 ; Brentford, new and oUy 
7,094; Fulham, 5,903; Wundsworih, 
5,644; Richmond, 5,219; Claphun, 
5,083. These villages are most of them 
of the size of large towns. 



A woman in Ireland lately spun out of 
a pound of flax, seveaty-seven hanks of 
yarn; one of which weighed only 74 
grains, . troy weight ! 
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.^fltitoff.— Fllny- mentioiu having seen 
a^pldiis of doth made of asbestos ; which 
beuig taken from the table after a feast, 
were thrown into the fire, and by that 
means were better cleansed than if they had 
been washed in water; but its principal 
nae, according to that author, was for mak- 
ing shrouds for royal funerals, to wrap up 
tfae corpse, so that the human ashes might 
be prraerved distinct from those of the 
Wood. 



Life at Secu'— At sea, people usually are 
the best spirits when the wind is favour- 
^i>le, and when the ship moves pretty 
'tt.j)idly through the waters. Indeed it 
iif^pears, that, under almost any circum- 
the mere act of progressing excites 
e animal activity, and exhilarates the 
ind. Dr. Johnson says that life affords 
*▼ pleasures greater than that of being 
hirled along in a post chaise ; and what 
^irseman has not felt the inspiring influence 
9 a rapid gallop ? The sensation of dash- 
tbrough the billows at the rate of ten 
eleven miles an hour, is one which is 
<ry delightfid, and which irresistably dis- 
people to be in good humour with 
other. At such times every thing 
an aninuited appearance. The sea be- 
brilliantly blue, and swells and wreaths 
crests of its billows into a thousand 
^Xfferent shapes ; while vast semicircles of 
dazzling white, diverge from the 
of the vessel in rapid succession ; and 
«-loiig- train of diminishing brightness, like 
a milky.<way, undulates in the course of her 
"^nlke, as fiu* as the eye can reach. Birds 
-flutter, round her stern, and keep pace with 
lier with unremitting wing ; porpoises per- 
liapi gambol on every side, sometimes 
qnriiiging out of the water, sometimes rapid- 
Ij skimming along its surface, and sometimes 
dartiiig downwards and emitting a flash of 
figfht-at the moment they disappear. The 
wind whistles gaily among the shrouds, the 
■nonen hurry about aloft, and the ample 
distended sails swell tlieir bosoms, in the 
nmahine, and triumphantly receive those 
breeiefl which give the ship a temporary 
•overeignty over the surrounding ocean. 
The passengers now assemble on deck in 
■bigii apirits ; those unhappy sufferers who 
have been confined to bed for weeks, are 
brought up the gangway in arm chairs. 
The captain congratulates them upon the 
£avourable weather; the helmsman looks 
knowingly, and steers with judgment; and 
the (^cer of the watch, on heaving the log, 
throws it from him with an air of compla- 
cency and satiBJ&iction, and having drawn 



in the line, calls out " Eleven and a half, 
Sir ;** " Very well," returns the captain, 
" keep her at that.'* The party then de- 
scend to the dinner table, the wine circu- 
lates freely, calculations are made when 
the ship will reach her destination, and bets 
are taken upon the question, and the uni- 
versal gaiety that prevails almost puts one 
fur a little time in good humour with 
"Life at Sea.** •— Howison*8 Foreign 
Scenes, 



American 'Taste. — In an account con- 
tained in the New York Observer, of a 
dinner given in this city to General La* 
Fayette, we have the following among the 
decorations. " One of the most interest- 
ing devices was a miniature representation 
of the Grand Canal, seventy feet in length, 
and running tlirough the middle of the 
table, which had been made of double the 
usual width for that purpose. The canal 
was filled with water, and on its bosom 
were miniature canal boats, flocks of water 
fowl, &c. The banks of the panal were 
formed of beautiful green sward, two feet 
wide, cut and fitted with the utmost ex- 
actness, and ornamented with groves of 
trees, variegated with flower gardens, and 
occasional tufts of blossoms, &c. Looking 
at this repre£2utation from the head of the 
table, the effect was indescribably fine. 
You saw, as it were, a long line of canal 
running through green pastures and mea- 
dows ; now winding its way through ledges 
of rocks, (placed there for the purpose,) 
and now running at the foot of a gentle 
hill ; now passing under a bridge, and now 
lost in the midst of a little forest, or behind 
a miniature mountain. This representa- 
tion of one of the great sources of wealth, 
and prosperity, and enterprise of the state, 
was much admired for its taste and neatness, 
and, it is said, was got up under the direc- 
tion of a person formerly in the employment 
of the king of Naples.** 



Curious Discovert/.'— 'Mr, Falun has 
lately witnessed an incident which partakes 
of the romantic. In opening a communi- 
cation between two mines, the corpse of 
a miner was found, completely preserved, 
and in a state of softness, being impregnat- 
ed with the vitriolic water of the mine. 
When exposed to the air it became stiff. 
The features were not recognised by any 
person present ; but tradition had prolong- 
ed the recollection of the accident by which 
he had been involved in the bowels of the 
earth, more than half a century ago. All 
further enquiry was dropped, when sud- 



304 THE GLASGOVy MECHANICS' MAGAZINE. 



Jenly « dtcropU nlil womiu, liMulng od 
her CTDtchet, jidvAPcnii ind diacovered tbat 
the p«ty mis ■ young mso tn whnm ibe 
had been cogiged by proinUe of muringe 
SSty yeir& before- She throw hfnelf on 
the body of bet formor lover, and bedewed 
it with many tan ; fsinting wilh joy to 
have agsiu beheld the object of stleetiaii be- 
fore the detceoded to the tomb! The con- 
traat between tbeae partJH, oae of them 
burled iluriilg fifty years, yet preserving all 
Bie fcmWrea; of die other, bending bcnesth 
Ibe laid of yean, and tiviog;. if she could be 
Bud to live, daring an equal apace of time 
above ground, fnay be more easily conceived 



Scriptsrai aBniioiniplainid. — In page 
50 of the AnnotatioDB npoa Glanvill's Lax 
Orieolnlii, the author (who wns, I believe, 
Henry More, Ihe Pbtoniat) having occa- 



aion to quote from the Fulmi— -" TluniB . 
shall not bum thee by day, ncilber dull 
the moon by night," in order to illiutnK 
that clasB of i:aBa where an ellipus la t» 
be aiiggeited by the Ben«e rather thiB 
directly indicated, egys, " the word bur* 
cannot be repeated, but Minie other ouiTe 
HuitablB verli ia to he supplied." A gen- 
tleman, however, who liaa lately letmnal 
from Upper Sgypt, lie, aaiund me As 
the iDnon doci prodoce an effect on At 
akin, whiuh may m accurately be LipilMl 
by the word " hnm " aa any aolor t&A 
" ■ " " ■ 1 under the ligW of 



afuUm 






e porta of tbe East, as sleeping on tie 
wet ground with ua, or atanding barebeldfd 
under tbe noon-day auu in Bengal, my in- 
fbmumt brooght a severe complaint npOli 
hie eyea — London Magaiiae. 



A Fin and Wtderproof Ce-ai-nl. —To 
half a pint of milk pal an eqanl quanlity 
at vinegar. In order to thicken, or eardle 
it ; thm separate the i^ard from tiie 
wbey, and mix the wbey with the 
whiles of (blir or Are eggs, beating the 
whole well together. When it is ivell 
mixed, add a little quick lime, through a 
aiefe, QUtll it has becom? a thick paale. 
This lathe cement. It driee quickly, and 



USEFUL RECEIPTS. 



will reaUt tl 
Sprt&BbsDk, % 



<D of fire 



-Take 



To proleet H'oai from ll'onnt.- 
walaot sbells and macerate them in 
mter. lo which add a small qaaulity of 
alum, and bi^ (he miicture far a short 
fee ; then atraio it. When cold, rub 
it li^lly orer every part of the wood to 
ba preamrad, and after it ia dry, rub it 
well with a email quantity of faog'a lard. 



To m 



a txcdkHt DmtoUi Int.- 



er,3ouir>aafAHTi 
galls bruised, I ounce of green aflp^wa» 
and I ounce of gum arvbie, and ahaln 
them twice a day for ten days, idiM S 
will be fit for use. Thia ink wtiM 
pale, but becomea block on drying. 

To maie Mrwid^ /rem SaUch Wkiitt. 
— Take llerentlne orris root^ bruiae^ 
2 ounces; raisins, bruised, 4 imnmi; 

gallon of good whisky, tires from tba. 
flBTour of the peat reck. Shako (h* 
mliluro two or thnc time* dbUy, Hal 
after aeven days, filler it thrungh Uot- 
ting paper, or shamoy leather. Tk* 
common grain whisky may do very itd> 
if the flavour la corrected by aaysoao'' 
the alkaliee. To give il l]i* knnd]r 
Golour, take a soiall quantitj of Ik* 
eitTBCt of logwood, a little boCBC atigVi 
or perhaps a mixtore of both will noaki 
a finer colour. 



MIk Mgalher In a quart n 

NOTICES TO CORRESPONDENTS. 



ovament, which i) the i 



jitelligent Mechanics will be 

. if they contain a full acconnt of the inTcntJOD 

alyect of their notice. 
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FRIEND HATTON'S MOUSE THHEAD MII.I- 




I 



Respected Friends, — Here 
thou and tby numerous readers 
Lave a fair repreaentBtion of my 
Mouse TlireaJ Mill; (see fift.l.) In 
the«iiininerof the yenr 1S12, I Imd 
occasion to lie in Perth ; and wlii'n 
.iUMyecitiug itlia toy* uud - iriiiliuia 
tji>(i{, were .ioanufaMured ■ by tlio 
^E^rencb prisoned in (be depot there, 
.- my attention waa iuvoluniarily al- 
. . triKte<i by a little toy-liouse with a 
.-.jn^ce) in the gabel of il, lliat wiis 
t.,i;unaingrajiiilly round, iinjieUeil by 
'-^'insigoilweiit.. gravity of a cam- 
., moH liaast- ntowie- , For one shilling 
n.j I: , purchased feoune, moiira, and 
,., 'frbMlt Incloaed in a.liandkerchief 
tci^l^ay JQumey. IiomaivBvds, I was 
Jr'iODmp^eil ki Goniijiuplate iu for 
^^•Ig^va afausemont. 

•i^iflwne ptwe %\tsat bli« iu aedon, ioine 

%'^S^Biouse places it undonbi«(!iy 
'^^ J^tion. tttougU 1, or it n-ould 
ji-ji9V,er run in this manner witljuut 
f^^^HOpi^'C"^ " Knowledge is poiv- 
" ~jj'_ says friend Bacon; and ao it 
;vitli regai-d to mice ea woll as 
IK' applied to those two patent 
jantB, firo and water. But bow 
, .., Bpply a half ounce power (which 
.'.is th» weight of a mouse) to a use- 
ful purpose, was the didicuJty. 
The time in travelling 27 niilea 
from Perth to Uunfecmline, wai 
unwesriedly employed. I was nient 
tally inioxiuateil ; for schemeia, like 
poeti, are often intoxiueted; and 
this intoicication forms the principal 
reward of all their toils. Many 
plans were for a moment adopted, 
. sad 09 qidckly thrown igto the 
shade; at length, the mBuufactur- 
ing of sewing thread appeared the 
moat practicable. Two or three 
methods were snccessicely tried, 
which had all to be abandoned. 
The present plan has exceeded my 
sanguine expectations; its sim- 




plicity, aa may be seen by tbe 
makes it require little illu 
In this nge of improvement, 
no saying but the smallest 
ped, the tnmiae, may yet 
in usefulness to man, tbe f 
all foiK'-footed animals^ tite 
Atiticipating tli« tiaife' 
labour of the vnoiise may 
sary fur extensive ttiWei! WTinuh;. 
turiea, I shdl show thy !Tii4i-,-n id- 
easiest MCtliodof Catcliiiii.' I'l- 
fulanimalaaliTe. TaltO'-i. 
bos -imps which ban ;li 
liflet at both ends; I'lm 
■down; put oat-niL>&l ami . 
it. The tra]), wbi-n Inti^- u ii™ 
manner, allows the iij'Kt^ fne in- 
gress and egre«a. Let the trdp Iw 
in this position fur thrre m iV.ui 
days; turn it np ; ami, >:< 
know no difference, the- 
immediately be tilted v> 
variety of lieftllhy, Iiapjiy., 
most industrious uf all the biule 



In the Glasgow Joiinial. I tnwi 
paragraph the other day, •'") 'lint 
friend wasmUtakfiniiloripjM'li ■ li' 
said, " the mouse ran aoiiviK ''i'lr. 
its ineffectual ctTbite to e^<'itj<t'- 1 
aesuTB thee, however, llial 1 lii-f 
often placed the nieal nod watft < 
wbole yard from ibe wheel, with tt» 
house door standing open ; end il 
came out to its victuals, and ma m 
oft«n into its work, and wonW hire 
done so for two or thrfM^ wwb, 
until the cat, or some other a«i- 
dent, forced it to desert its m»i«i 
and its favourite amusement. 1 hd 
a wheel which moved simply on u 
axle, witliout any hdiise attached a 
it. I put ibis wheel into a {ITM, 
and placed meal and water at * 
little distance, the press being (I- 
ways dark; when they came liir 
food, they jumped into the whnl 
and, with dextrous alacrity, msdt 
tlie wheel revolve alonDst day vai 
20 
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night; for the mice in that press 
were not deficient in number, they 
would have required a few of Mal- 
thu8*s checks to have kept them 
within due bounds. 

I will, for a moment, draw thy 
attention to another singularity 
with regai*d to these animals, that 
demonstratively proves that their 
running propensity requires no ex- 
citement; and I question if any 
thing similar to it can be produced 
in aJl the arcana of animated na- 
ture. In the course of three years, 
I have had four female mice that 
brought forth, the one, five; two 
other, six each; the last, seven 
young ones; and they invariably, 
immediately after their brood were 
deposited in the nest, commenced 
running, neglecting their offspring, 
so that they all perished. Here 
female parental affection, the strong- 
est of all animal instincts, was com- 
pletely extinguished. Now, my 
very much respected friends, 1 as- 
sure thee that there is no more 
cruelty in employing mice to manu- 
facture thread, than in erecting a 
mill to be moved by the almost 
omnipotent power of the steam 
engine ; the power of which, com- 
pared to a mouse power, I shall 
make apparent by the following 
calculation : — ^I had one mouse that 
ran the amazing distance of 18 
miles a day ; but I have proved to 
a certainty, that an ordinary mouse 
runs 10^ miles at an average ; and 
a halfpenny worth of oat-meal is 
sufficient for its support for 35 days, 
during which it runs 735 half miles. 
Now, suppose a steam engine of only 
jone half ounce power, with a piston 
rod 735 half miles in length, it is 
evident th|it one stroke of such an 
engine wgfdd just cost a halfpenny. 
A steam engine of 12 inches dia- 
meter atmospheric power, has a 
force equal to 36,288 half ounces ; 
let this engine have 18 inches of a 
stroke ; in 735 half miles, there is 



1,293,600 half yards ; divide this 
by 36,288, the number of half 
ounces in the engine's power, and 
we have 35^ strokes nearly; so 
that a halfpenny spent on mouse 
power, is equal to 35^ strokes of a 
twelve inch diameter engine. If 
any of thy ingenious correspondents 
would state the expense of 35^ 
strokes of such an engine, we would 
then see what difference in expense 
there is betwixt the power of mice 
and that of steam. 

That thou and thy numerous, 
enlightened, and ingenious corre- 
spondents, may continue to make 
thy Magazine " loved at home" 
and " revered abroad ;" and that 
we, the people of Scotland, who 
are unquestionably the most moral 
among the nations, may continue 
to lift our heads on high, and be to 
them a pattern of intelligence, as 
well as of good works, is the fer- 
vent wish of thy contributor. 

Friend Hatton. 

Dunfermline, 1 
3d day, 6th Month, 1825.i 

Explanation of the Plate. 

1, the house or cage where the 
mouse receives its food, and rests 
from its labour. 2, the mouse, 
partaking of Scotland's wholesome 
aliment, oat-meal and water. 3, 
the mouse, employed at work, run- 
ning at an angle to the centre of 
gravity of 90 degrees. 4, the two 
bobins of yam of which the thread 
is manufactured. 5, a glass eye in 
the pillar where the two threads 
are united. 6, a small pulley to 
conduct the thread straight on the- 
reel. 7, two wheels, (the one large, 
the other small,) over which the 
band goes that drives the reel. 8, 
an endless screw, that drives a 
seventy toothed wheel. 9, the 
seventy toothed wheel, on the shaft 
of which the reel is fixed. 10, the 
reel, on which the thread is wound 
ready for the market. 
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LOCOMOTIVE WATER-WHEEL. 



Gentlemen, — Among all the 
inventions of the preRent day, it in 
surprising that water has never been 
thought of as a moving power for 
producing progressive motion. The 
following plan might perhaps suc- 
ceed, where circumstances allow 
its application. 

W, W, W, W, (fig 2.) are the 
wheels tijat move upon the rail-way. 
P, P, P, is a teethed wheel upon 
the axis of W, and is put in motion 
by the teethed wheel N, N, N, 
upon the axis of the water-wheel 
L, L, L. The axis of the water- 
wheel rests on a beam O, O, which 
is supported on the axles of the 
wheels W, W. R, R, is a wooden 
canal, erected above the rail-way, 
to contain the water which moves 
the wheel. There are valves in 
the bottom of the canal, which are 
opened by means of an arm K, G, 
(fig. 3,) which is moved by an up- 



right piece of wood G, D, fixed to 
the beam O^ O. 

The opening of the valves, one 
of which is represented in fig. 3) 
will expend only a small portion of 
the power; for no sooner is the 
valve raised in the smallest degree^ 
than the water rushes out, and the 
pressure on the valve, when open- 
ing, becomes very trifling, espeoall^ 
if the valve be shorter than the 
breadth of the canal. 

It is evident, that there are few 
situations naturally adapted to thii 
machine ; but where it can be em- 
ployed, after erecting the canal and 
machinery, the expense afterwards 
would be comparatively nothing; 
whereas the steam-engine occaaiooi 
a constant expense, from its con- 
tinual consumption of fael. 

I am, yours, &c. 

A.B. 

DoUar, 23d May, 1825. 



CHEAP BLOWPIPE. 



It appears to me, that every inven- 
tion which has for its object the 
advancement of knowledge or fur- 
therance of art, and which can be of 
the least service to mechanics, un- 
questionably claims a place for in- 
sertion in your weekly Magazine. 

For the benefit of those, there- 
fore, who may stand in- need of a 
blowpipe, it falls to my lot to point 
out the advantages of one which I 
have invented, and which I will 
briefly mention ; time and experience 
will show its disadvantages and the 
improvements it is capable of. 

1st, Its smallness ; as the one in 
my possession stands only 8 inches 
high, 6 long, and 4 wide; and 
will continue, when once filled with 
air, to blow for half a minute. 2d, 
Cheapness ; as it cost only one shil- 
ling. 3d, Force; equal to three 
broaded bellows. And lastly, it can 



be rcipaoved from one part to an- 
other with the greatest facility. 

The plate (fig. 4,) contains a fig^ 
ure of the instrument. 

A, 6, is the vessel, made of 
tinned iron ; C, the pipe, that goes 
to within one inch of the bottom of 
the vessel, and is the one for filling 
it with air ; D, the blowpipe, which 
stands three inches from the top; 
£, a partition, which runs in an 
oblique di^'ection, and approaches 
to within half an inch of the bot- 
tom ; F, the only part that is un- 
covered ; the dotted line, K, is the 
surface of the water, which shodld 
half fill the vessel. 

The manner of working, is as 
follows : — You blow, into the pipe^ 
C, and the air rises above the mter^ 
and presses upon its suvfieLce, and 
the internal surface of lihe vessel; 
and the water riseef in th^ oppodte 
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«ide of the oblique partition ; and as 
the inferior end of the pipe is in 
the water, the water acts as a valve 
to the air in the vessel ; the pipe C, 
being larger than the blowpipe D, 
the vessel is sooner filled than 
emptied, in the proportion of their 
size. 



Artizans who are in the practice 
of blowing glass eyes for birds, 
bulbs for thermometers, soldering, 
&C. &c. by means of the blowpipe, 
will find it an instrument well 
adopted for the art. — Yours, &c. 

Fuscus. 

Kilwinning, 6th June, 1825. 



ON THE CRANK. 



Gentlemen, — In No. LXXIII. 
I observe that G. M. has thrown 
out some animadversions in rather 
a cavalier-like style, which does not 
appear to be worthy of imitation. 

He appears to be unwilling to 
grant me the merit even of proving 
that I was mistaken. This is cer- 
tainly very hard. And yet, not 
contented with having done the 
same himself, he must remind us 
of it again, (apparently lest we 
should forget it,) and says, " 1 have 
refuted," &c. But neitiier G. M. 
nor A. B. have any great merit to 
claim in this respect, after the in- 
formation afforded by W. C. He 
speaks too of a " singular process ;" 
but he will certainly perceive, on a 
second thought, that a weight, sus- 
pended on a point of the circum- 
ference of the circle alluded to, 
loses just as much of its pressure 
in reference to an equal weight on 
the opposite circumference, in the 
same horizontal line with the cen- 
tre, as it would lose of its weight 
if placed upon a plane perpendicu- 
lar to the plane of the circle, and 
passing through the tangent at the 
point where the weight is applied. 
He employs a sort of syllogistic 
legerdemain in one of his sentences, 
which implicitly goes to prove, that 
if a problem be solved inaccurately, 
yet if the solver does not perceive 
the inaccuracy, he is not chargeable 
with it. He finishes with a re- 
mark that would lead any person, 
who had not read the preceding 
Numbers of the Magazine^ to sup- 



pose that I had advanced, as my 
own, the invention suggested by 
another. If this misrepresentation 
has arisen from inadvertency, and 
1 hope it is the case, it might be 
easily forgiven. Besides, a me- 
chanic may be intelligent, although 
he be ignorant of the true theory 
of a water-wheel; he could adopt 
the opinion of another, without 
thinking or doubting much about 
it. With respect to the sweep of 
the crank not being equal to the 
stroke of the piston, I ought to 
have mentioned that it is in the 
ca*:e of a beam, with the fulcrum 
at its middle point, and a segment 
on its extremity next the piston. 
But, in this case, it would appear, 
that while the mechanical advan- 
tage at the extremity next the pis- 
ton remains the same, that at the 
other extremity is variable ; and if 
the calculation were made, it would 
likely be found, that this circum- 
stance would compensate for the 
dimhmtion of its success. I am 
not certain if this construction be 
employed in the case of the steam, 
engine, but I believe it is used in 
working pumps. 

I had entered on the considera- 
tion of the crank with prejudices 
against it, and supposed it to be 
pretty generally admitted, that there 
was at least some loss occasioned 
by its use, however much opinions 
might differ as to the quantity ; and 
considered, that the conclusion to 
be arrived at ought necessarily to 
be unfavouia\Ae to t)cvfe ww^* "W^ 
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reaMiiiog, 80 far as it went, was 
coirect; but the ronclusion was 
wrong, as there was still another 
argument to bn oupjilled. Tbig 
defiriency was easily BnppUed oftsr 
W. C. showed the true conclasion ; 
but G. M. pointed oat the general 
principle ihat had been overlooked ; 
although there are vai-ious ways by 
vhich the true conclusion way be 
proved. 

It would Blill appear, liowerer, 
from the rolloiving consideration ; 
that there is some loss of power in 
some of its applications. 

Let O P, (fig. 5,) be the poaition of 
the crank, and P A the rod connett- 
ing it to the beam A B, whose ful- 
crum is F ; W, a weight to be raised ; 
D P, a tangent at P; D C parallel 
to A P ; P E perpendicular to O F. 
Then, wlicn the water is the mov- 
ing power, its power is always ex- 
erted at any point P, in the direc- 
tion of the tangent D P ; and the 
wei^t W acta in the direction P A, 
and when these are in equilibriMn, 
if P = the power, P : W = P D 
: D C ; but angles D P C and 
F E O are right nnftles, and anglea 
D C P and i* O E differ only by 
the small angle O A P, whith in 
practice is smaller than in the fig- 
ure; and if it be neglected, tri- 
angles C P D and O P E are sen- 
sibly similar; and P D : D C =: 
E P : P O ; and if arc F P = a, 
P:W=:EP:PO = sine a i 



radius ; or, W = 



P X radius 



„ ^ _, and tJw 

radius 

power P lieing constant, W IB Mfr 
purtiontd to cosecant a, Bui vih&l, 
a is small, cos. a is great, bnt ttkl 
weight W is conetttul; hence Ae 
power, in such 8 position. Will hf 
exceed the weight; and to produce 
a unifurin circular m< 
power and weiglit should have a 
constant ratio. But as, in 
aliove case, the p^we^ bears a 
and less ratio to the weight as tbt' 
arc a increases, the circaW moliOB 
must be very irregular, and AeiV- 
fore the velocity of the watfir-wbed 
must vary. Yet as it must tnvea-' 
a certain velocity to produce 
greatest work possible, the aboW 
irregular motion must dimlniah ' 
momentum, and occasion s l~~' 
power. If the machinery, hoi 
be maaay, a very slight 
motion would increase its mbSWIl 
turn of rotation considerably, whitH 
would again be given out when the 
crank is in its unfavourable posi- 
tion. If a fly-wheel be used, the 
name thing would take place ; but 
when no fly is used, and when the 
machinery is light, a sensible ir- 
regulaiity of motion must take 
place. The velocity with which 
steam expands, is bo very great, 
that, unless the velocity of the jhs- 
ton bear a considerable proporiioa 
to it, a circumstance not likely to 
happen, there would he no senuhle 
loss of power. — I am, yours, &u 
A. B. 



MODE OF HARDENING STUCCO BUSTS. 
Gentlemen, — Having often tiiod which I adopt in finbhing lie 
amused myself, during a leisure surface of those done in stucco. 



hour, in making 
sulphur, and glass, 1 hasten to com- 
municate, for the information of 
your correspondent A. R., and 
others similarly occupied, the me- 



. the stucco is wished 
only moderately hard, then I hevB 
found the following to he the boat 
plan : after the bust or model has 
been made in the u^ual way, ii 




1 dried very slowly, but 
hly, in a well aired room, 
emptoyiiig heat ; wlietidry, 
^ should t>e sponged over 
mif skimmed milk, and it 
hen be again alloived to dry 

The casts may be, in this 
inged three, four, or even 
B with the Bkimmed milk, 

Kte the body of stucco 
ey contaiu, or till they 
» or ohject of the 
irg the process of 
tlie casts should he covered 
ets of paper, to prcvenhthe 
lecting upon them; or, if 
' .models, tliey may be sup- 
"" an inverted position. 
BDongiDg, the stucco ac- 
•diuing appearance, and ia 
fly hard lo admit of itx 
IMed. After a stucco snr. 
i been thus prepared, we 
t from It impressions in 
ad sulphur, provided we 
e nanal precaution of com- 
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the face of the mould with 
otiv« oil, or a weak Holiition of 

When A. R. wishes the bust 
harder than I have described above, 
then he should proceed in the 
same way, substituting a very weak 
eolutioQ of fine glue for the skim 
milk. 

Another very good method for 
hardening the suiface, either of a. 
mould or B. cast, is to give it Here- 
ral coatings of lintseed oil which 
has been well boiled ; and to give 
a better colour to tlie stucco, than 
the oil hy itself generally does, I 
previously tinge the oil of a rich 
red, by boiling in it some bruised 
Alkanet root, f Radix Anchusce 
Tinctoriee,) tied in a linen hag. 

Hoping this will prove satiafac- 
tory to your Querist, 

I remain, yours, &c. 

John Deuchar. 



LIVERPOOL MECHANICS' INSTITUTE. 



often heen matter of Rur- 
U in a town of such wealth 
pool, and where there uti- 
f ia so much liberality and 
lee, there never should iiith- 
been a Meohan ica'I nati tute. 
Ii pleasure, therefore, we 
T readers, that a meeting 
I for Wednesday last, at 
a mechanics and artizans 
WQ were requested to at- 
■ the purpose of originating 

onder, however, it has been 
of being done, for it would 
*iat there is still a desire to 
ides ill the way, hy a cer- 
x>& of those in authority. 
Tve from an article in that 
paper, the Liverpool Mer- 
it the Mayor has declined 
the meeting to take phice 



ill the Town Hall, although he liad 
been requested to do so, by a re- 
quisition signed two months ago, 
hy a great number of persons of all 
parties 1 and more particularly by 
the master tradesmen, and the 
heads of the maunfacturiug estab- 
lishmenls of Liverpool. We truly 
believed that the day for this petty 
opposition to the advancement and 
instruction of the working classes 
was gone by; and we are sorry, 
very sorry, to find ourselves par- 
tially mistaken. It wonld appear 
that among certun individuals, 
(limited in numher, we hope,) there 
still is a desire to keep mankind in 
ignorance. We have no intention 
of lecturing these men ; our work is 
not for them, and in all probability 
they will never see it. For us, 
therefore, to enter now upon such 
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K discuanoo, would oa\y be writing 
10 ibose who are aJrewly convinced; 
because none, we siupect, who are 
not advocates for the edacation of 
mechanics, will trouble timmaelves 
reading the Glasgow Mechanics' 
Magazine. 

Instead cf Uib little obstacle 
being any real barrier in the way, 
we are certain, svt in always the re- 
eolt in such caaea, it will tend to 
promote tbat which it is intended 
to crush. Wi(h such patronage a« 



that of Mr. Huskiaaon; audi 
the co-operation of such a iri 
Mr. £. Smith, the enlightened 
energetic Editor of the Mel 
there in Uttic to fear; and w« 
no doubt that rery shortly vm 
be enabled, through the medSJ 
some of our Liverpool fiienj 
present our readers with sn ac{ 
of the proeeedinga, aud the' 
mencenient of a Liverpool 
cbanics' Institution. < 



ESSAYS ON BLEACHING, 

Renhie, a. M. Ldcturer on Phili>«npli}', be. be., Londan. 

No, II.— BLEACHING APPARATUS. 

ferent from Mr. Habet's, i 
icribed by Hamsay, and is thi 



SECTIOK II. 

The apparatus for preparing the 
different combinations of chlorine 
with the alkalies, with lime, or with 
water, baa also been aoraewhat im- 

S'oved since its first invention by 
enliDllet, hut this has only been 
the caae in the materials used for 
its construction, and in some of its 
less important parts : the principles 
on which it is now made, are the 
sauie as in the earliest periods of 
ila employment. Mr. Rupp, (Man- 
chester Memoirs, V. p. 301, in a 
note,) complaina of Berthollet'a 
apparatus as too complex for a 
man u factory, and recommends a 
range of four, five, or six hogsheads 
or rum puncheons, connected with 
one another in the manner 



by the moat enlightened bleacl 
England and Ireland. Ove^ 
nace, constructed in the nand 
is placed a cast iron TGBsel ca 
ing ivater, which forma b i 
bath for the receptiini of m 
This still, into which ia pd 
materials for fumiabing cUoii 
made of lead, and properly ada 
both in form and size, lo iha, 
iron water bath in which it eli 
The top of the etiU u fnra 
with water lutes, to keep Ae j 
ratua tight and prevent the gid 
escaping. These lutes btb| 
made of loose flax, dipped in j 
lead, wliich haa been ground j 
The bead of tbe atill ia abo of 



Woulfe's apparatua, as being greatly aud sufficiently Ini^ to allow ] 



preferable. It will be recollected 
that thb is exactly the method 
which was resorted to by tbe Aber- 
deen blaachera, when they found it 
inconvenient to use glass. (See 
page 280, No. LXXVI.) 

The one now commonly used 
is said by Ramaay to have been 
contrived by Mr. Fiaher of Ruther- 
glen; tbat which I shall now de- 
acnbe as the beat which bas come 
to my kaowleflge, h aowcwhat dtf- 



dipping six inches into tbe gulf 
water which surrounds the boj 
the still ; whence it can be tak^ 
or put on at pleasure. In the t 
made a circular hole of three i|{ 
diameter, to introduce die ml 
ala, and occasionally to cleaa 
the atill. The hole is fitted w. 
plug of lead, which is geiilly a^ 
into the cover when the appai 
is arranged for worki)^, an 
\u\ed vi'tt.\i wrft, tls'v to ^reveO 



MECHANICS' MAGAZINE. 



wcape of ni. To agitate the 
materials, tbere is fixed in the still 
a ttirra; conaieting of a square 
frame of wood coverec] with lead. 
From the still tliere runs a bent 
tube to convey the gaa to the re- 
CMrer for the alkaline solutions. 
But before it ie tulmitted into this, 
Upaieea into a email uircukr ves- 
oet, which is, Bcconling to the pro- 
poition of the apparatus, from twelve 
to eighteen inches diameter, and 
contaiiiB water tu order to arrest 
may uncombined chlorine which 
may arise in the process ; but since 
tfie water bath has been substituted 
for the sBnd bath, this seldom oc- 
curs. The gas is then admitted 
ioto a large receiver, charged mtfa 
the alkaline, or calcareous solution, 
intended to receive and absorb the 
chlorine gas which comes from the 
stilt, and when sufficiently saturated 
it is drawn off by a, brass cock fixed 
at about two inches from the bot- 
tom of the receiver. The receiver 
' u of a square form, or that of an 
inverted cone, and is mnde of lead, 
where the capacity does not exceed 
120 gallons, and of wood lined 
with lead, wheo the business is ex- 
tensive. It is closely covered at 
tep) and lias a hole for inti'oducing 
water into the receiver with a leaden 
{dag. In some manulactories, two 
(ff Uiree false bottoms made of lead 
Bie laid on brackets of the same 
metal fixed to the side of the re* 
ceiver. These false bottoms are 
perforated, or made of spar work, 
in order lo spread the chlorine 
through (he waierduring distillation. 
The solution is constantly stirred, 
to promote the ahsoi-ptiou of the 
gas, by an agitator, which, in hu^ 
works, is driven hy a power from a 
■team engine. (Parkes. Ramsay.) 
In recovering- alkali from waste 
leys, it is found mora economical 
to construct what are called stone 
boilers, than to employ vessels 
either of lead or iron. Stone hoilera 



are large oblong chambera, whoso 
lateral walls ai^. about two feet 
high, and are built into the gronnd 
to prevent their giving way. The 
outside wall is well rammed wiA 
tempered clay puddle to prevent 
' ' An arch of brick ia 



Ibrt 



■ hetwi 



1 the 



li is covered with 
tain the heat. Proper openings 
ai'o at the same time left, by which 
to examine the state of the liquid; 
these are covered with a plate of 
iron. At one end of the chamber, 
a furnace of a sufficient capacity is 
bnilt, having a breast work inter- 
posed between it and the liquid, 
over which the 6ame plays. At 
the other end of the chamber, a 
vent of sufiicient height ia built to 
carry off the smolu. The fire being 
lighted, the flame plays along the 
snrtace of the liquid, which by this 
means ia evapurn,ted. Some of 
these stone boilers are so capaiiious 
as to contain 10,000 gallons. (Ram- 
say.) 

When stone boilers are not used, 
common evaporating pans may be 
employed, and particularly in works 
of moderate extent. After the leys 
have been brought to a due consiS' 
tetice, the materials are removed to 
a small reverheratory furnace and 
gently calcined. A common baker's 
oven is well adapted for this pur- 
pose, and is used, as we learn from 
Des Charmes, (p. 87,) in the manu- 
factories in France. If the former 
is preferred, the process should, if 
possible, be continued night and 
day 1 or, at least, the fires should be 
raked up at night, and the passages 
of tiie chimnies carefully slopped. 
Furnaces which are thus wrought, 
will last seven times as long as those 
where it is not attended to ; inso- 
much as the contraction of the ma- 
terials, during the time of cooling, 
and their subsequent expanBion> 
wear them rapidly nut. CPaTks&.\ 
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injury Brising (torn tbe escape of 
'lie noxioui vapours of chlariae 
tool the lileBchiii^ liquors, and to 
nve the gooila inore equttlly ex- 
loaed thai) in tbe dI<1 mode of stnLli- 
yiDg them above one another in 
' resaels, Mr. Ilupp of Mtm- 

ei contrived an apparatus ex- 
tremely simple aud iiigetiioU!i. It 

'Bta of an oblong deal cistern, 
^^ i water light, with two perpen- 
£culBr beauis, made to turu round 
OB their axes, and each furnished 
tt tbe lower end with n plain pulley 
if a large diameter. On one of 
diese beans the cloth is rolled afler 
) pieces are slightly sewed to- 
gether. The cistern is filled with 
nie bleaching liquor, and the cloth 
'■ wound by means of a winch from 
one beam to another several times 
saccessiveiy, so aa to expose the 
whole of its Burfiice equally to the 
fluid. 

I shall conclude this part of my 
Kibject with a few practical notices, 
which are of importance to be at- 
tended to iu conducting extensive 
bleaching mannfactories. 

1. When boilers ace set in brick 
Woi4(, care should be taken not to 
make the fire places too large, for 
when tbe bars ate not entirely 
covered with fuel, the cold air 
rnshea in ftom the anh pit, between 
the uncovered bars, and counteracts 
die effects of the heat. Fire places 
should be no larger than is barely 
necessary for fuel to produce the 
intended effect. They should 

<o constructed also, that the 
whole bottom of the boiler be ex- 

d to the action of the burning 
?Qel, and that the whole of the flame 
snd heated air actually impinge 
upon the bottom before they reach 
^e sides to pass to the chimney; 
for the heat applied to the bottom 
will be infinitely more effective than 
that applied to the sides. To aid 
this, some large stills and coppers 
are mode with the bottom to pro- 



ject inwards, presenting a concare 
surface to tbe flame ; some faare, 
for tlie same purpose, a flue of 10 
or 30 inches diameter running 
Uirouj^ them. (Parkcs.) 

2. As cast iron is so liable to 
break from its unequal expuuion 
when submitted to heat, steam en~ 
gine boilers are now usually made 
at a great expense, with plates of 
wrought iron ri vetted together, 
which, in the end, come to be 
cheaper, from their greater durabU- 
ity. But much expense might bo 
saved by making lite ujy»er part of 
cast iron, as it does not suffer from 
the action of fire. This might be 
done by screws, and When the old 
botUim was worn out, it could bo 
removed and a new one put in its 
place. The vessel would then be 
as good as at first. (Parkes.) 

S. In works where large and ex- 
pensive iron boilers oi'e used, sul- 
phurous coals ought to be avoided 
if possible, as the snlphur riaea 
during combustion, unites with tbo 
iron of the boiler, and forms a eiA- 
phuret of that metal, which waateB 
away as fast as it is formed, and 
soon renders the boiler totally use- 
less. (Parkes.) 

4. In places where peat is to be 
had, it is an economical fuel in 
manutactories. In some places of 
Scotland, we are told by Mr. 
Mushet, (Phil. M^. VII. p. 44,) 
that it can easily be procured at a 
shilling per ton, and four tons of 
dried peat, as he distinctly shoira, 
will make something more than 
one ton of peat char, a substance 
which produces a much strongs 
fire tlian coals or coke. M. Sage 
informs us, that he found, by repe^ 
ed experiments, that the turf char 
produces a heat nearly in tbe pro- 
portion of 3 to 1 of the best disr- 
coal. But while we can say this 
much, we must not conceal that it it 
not easy to make peat char, as it re- 
quires a peculiarity of mai 



:nar, as it re- ■ 
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which can only be acquired by con- 
siderable experience.^ (Parices.) 

5. A great deal of the sheet lead 
in the market is manufactured from 
old lead, and, consequently, con- 
tains solder and other impurities. 
Such lead ought carefully to be 
avoided in the construction of re- 
torts and chambers ; for a small 
portion of tin or plumber s solder 
will reduce the melting point of the 
metal very considerably. Lead, 
for example, melts at 612^ Fah. 
but with ^ of tin, the melting 
point is at 558^ ; with -j^, at 555^ ; 
and with i, at 530^. Upon the 
same principles, Des Charmes cau- 
tions the manufiELCturer against join- 
ing any of his lead vessels by sol- 
dering, and recommends the fusing 
of the parts to be joined, as prefer- 
able ; " for," says he, " in process 
of time the solder, though ever so 
strong, yet because it contains tin, 
is liable to excessive corrosion by 
chlorine, which is not found to at- 
tack lead, even when heated in any 
sensible degree." But if it cannot 
be managed without solder, the 
parts soldered must be defended 
by several coats of white lead, putty, 
resin, or pitch mixed with bee's 
wax, any of which experience 
proves to eflfectually answer the 
end. Lead is sometimes used for 
lining or securing parts of the kier 
which are thought to be in danger 
of leaking. Now, the stdphur 
which is always contained more 
or less in potash, acts upon lead, 
forms a sulphuret, which being of 
a red colour, is liable to produce 
stains. (Parkes.) 

6. I shall here mention a cir- 
cumstance which, although it may 
seem trivial, is of some importance; 
namely, that in the roofs of bucking 
houses there should not, as there 



^ Mr. Mushet has written several very 
instructive papers on this subject: see 
particuMy PbJL Mag. vol XXXII. 



sometimes is, be any iron nails; 
for the steam from the boiling ves- 
sels will be c<mdensed by the tiles, 
and the water thence arising will 
wash o£F from the nails the ox- 
ide which it contributes to form, 
and this falling on the cloth will 
produce stains, of whose origin the 
workmen may often be at a loss 
to discover the cause. No iron 
ought to be used in the roof of a 
bleaching house, nor any lime on 
the inner side of the walls. (Parkes.) 

7. As some of the vessels in 
the bleaching process may, when 
fuel is scarce, be heated by steam, 
and as in every case dryers and 
other parts of the apparatus are 
actually so heated, it will be useful 
to mention, that as charcoal is a 
very slow conductor of caloric, in 
proportion to dry sand as 3 to 2, 
all those vessels which are heated 
by steam, if they were made double, 
and the space between the outer 
and the inner vessel filled with 
ground charcoal, the heat would be 
so prevented from escaping, and 
any one particular temperature 
might be kept up for a great length 
of time, and make a material saving 
in fuel. (Parkes.) 

8. Since the adoption of the dry 
oxy muriate of lime, the distilling 
apparatus is less used than formerly, 
as the bleachers buy this salt ready 
prepared. It is still used, how- 
ever, in making oxymuriates of the 
alkalies. In this process, it is of 
the utmost impoi-tance to attend to 
careful luting; so much so, that 
Des Charmes affirms, (page 4,) 
<< that the single obstacle of not 
knowing how to manage lutes, is 
quite sufficient to repel the effi)rt8 
of the most zealous in this kind of 
operation." To compose the fat 
lute of the chemists, take any 
quantity of good grey or blue clay, 
or fuller s earth, and dry it in thin 
cakes in an oy«CL\ tVnecL ^^oASx 
finely Bad «fe v\,\>m«X ^^mS5m3*«*^ 
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quantity of this pulverised clay 
with boiled lintseed oil in an iron 
or bell metal mortar till the whole 
mass is of a uniform colour ; it will 
then be fit for use. That which 
has been made for a twelvemonth, 
if it have been kept in a covered 
earthen pot in a cellar, is better 



and more pliant than when newly 
made. A large quantity ought al- 
ways to be made beforehand, when 
the work is extensive. " I strongly 
insist," says Dcs Cbarmes, page 14, 
<< on the perfection of this lute, 
because it is the soul of the distilla- 
tion process." 



FRANKLIN INSTITUTE OF THE STATE OF PENNSYLVANIA, 



For Hie Promotion 

America seldom adopts any thing 
useful from the old world which 
she docs not improve ; and it would 
have been strange if, in adopting 
our plan of Institutions for the in- 
struction of mechanics and artizans, 
she had not made some improve- 
ment on, or addition to, our plans. 
By the kindness of the President to 
our Mechanics' Institution, we have 
been favoured with a poiiisal of the 
first annual report of the proceed- 
ing of the Franklin Institute of 
Pennsylvania, for the promotion of 
the Mechanic Arts ; and we shall, 
from it, for the gratification of -our 
readei-s, give a short account of 
that Institution. It was originated 
in February, 1824'; and on the 
30th of March, an act was passed 
by the Senate and House of Repre- 
sentatives of the Commonwealth 
of Pennsylvania, incorporating the 
membei*s, and granting them the 
privileges of a public body. The 
object of the Institution is as ex- 
pressed in its title, " the promotion 
of the Mechanic and useful Arts ;" 
and they propose to effect this by 
the establishment of popular lec- 
tures on the sciences connected 
with them ; by the formation of a 
cabinet of models and minerals, and 
a library ; by offering premiums on 
all objects deemed worthy of en- 
couragement ; and by examining all 
new inventions submitted to them. 
The offering of premiums, and the 
vauniDiDg of new inventionB, out 



of Hie Mechanic Arts. 

readers will perceive to be an ad- 
dition to what has yet been attemp- 
ted in any Mechanics* Institution 
in this country. It certainly will 
tend much to promote the objects 
of the Institution ; and we should 
be very glad to see this improve- 
ment adopted by some of our own 
Institutions. 

A regular system of lectures has 
been adopted; four Professorships 
created; viz. Natural Philosophy, 
Chemistry, and Mineralogy, as con- 
nected with the Mechanic Arts and 
Manufactures, Architecture, and 
Mechanics ; the first of these was 
vacant at the time of the publication 
of the annual report ; the others had 
been filled by the appointment of Dr. 
Paterson, and Messrs. Keating and 
Strickland, who had lectured last 
winter in the following order: — 
Dr. Paterson and Mr. Strickland 
alternately every Monday on M^ 
chanics and Architecture ; and Mr. 
Keating every Saturday on Che- 
mistry. This regular system com- 
menced on the 10th of November 
last. The Wednesday was origin- 
ally reserved for volunteer, and 
occasional lectures on miscellaneous 
subjects, and has been hitherto oc- 
cupied by the following gentlemen ; 
viz» Mr. Espy had lectured twice 
on the nature and objects of the 
Barometer; Dr. Godman has de- 
livered two lectures on Anatomy, 
as explaining the principles of nio- 
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the circulation of the blood; Mr. 
Browne had lectured three evenings 
on the law of patent rights ; and 
Dr. Griffiths had commenced a 
series of lectures on the diseases 
incident to the labouring classes of 
the community. This system of 
instruction it was intended should 
continue throughout the winter 
season. Besides this there was a 
prospect of practical lectures on 
different arts ; and, as a commence- 
ment, the committee announce in 
their report, that a lecture on the 
art of Pottery was to be delivered 
by a gentleman practically conver- 
sant with it. 

Considerable attention had been 
bestowed on the formation of the 
mineralogical collection and library ; 
and also to the establishment of a 
cabinet of models. The architec- 
tural models were provided, which 
were of gi'cat importance to Mr. 
Strickland in the illustration of his 
lectures. Several of the mechan- 
ical models had been executed, and 
contracts for the preparation of the 
remainder had been entered into. 
The sum of 300 dollars had been 
expended during last year for this 
object, and this did not include 
those making at the time of the 
report. 

Preparations were made for hold- 
ing exhibitions ; and the first took 
place on the 18th of October last, 
to which all persons interested in 



the success or promotion of Ameri- 
can manufactures were invited to 
contribute. The exhibition far ex- 
ceeded the expectations of the com- 
mittee; was generally visited by 
the members of the Institute, and 
by the public at large ; and was of 
gi'eat benefit to the Institute by 
gaining for it an immense accession 
of members. It is intended that an- 
other exhibition shall take place in 
October next. To excite a higher 
emulation among the mechanics and 
manufacturers, a list of premiums, 
to be awarded at the exhibition, 
was prepared and circulated, and of 
these the committee had the plea- 
sure of awarding fourteen. A list 
of eighty-three premiums has beeif 
published, which are to be awarded 
at the exhibition in October 1825; 
and there can be little doubt that 
these, and the additional time for 
preparation, will render the second 
exhibition much superior to the 
first. 

There can be little question as to the 
success of an Institution commenced 
so prosperously ; and the rapid ac- 
cession of members which it has 
received, clearly shows the interest 
taken in its prosperity by the good 
people of Philadelphia. There were 
at the commencement of this year, 
the names of upwards of six hun- 
dred individuals entered as mem- 
bers of the Institute. 



LETTERS AND QUERIES. 



ON DRAINING OLD WASTES 
IN COAL MINES. 

Gentlemen, — I am a reader of your 
Magazine, though not a mechanic, and 
from it I have frequently received both 
instruction and entertainment; of ita 
utility I need say nothing, better judges 
having long ago given their opinion. In 
some of the late Numbers, I observe a 
controversy has arisen on the mode of 
draining old wastes in coal mines. The 
discussion has originated, I perceive, in 



a query by a Coal Hewer ; this query 
is answered by G. M., and G. M.'s 
answer is replied to by S. S. and by 
A. K. J. The propositions of G. M. 
if they had been understood in the man- 
ner in which he entertained his ideas on 
the subject, I believe there might, in 
some sense, have been little or no cause 
for calling his views in question. A 
question may be, whether the parties 
had similar ideas respecting the purport 
and meaning of the query. G. M.'s 
ideas of the nature of that query^ may 
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hKf9 led blm pwilj astny. He ap- 
pears to have imagined, that the waste 
is to be met with, not by running into 
an old coal pit entirely filled with water, 
but one that has been filled up with 
earth, &c., or containing only a small 
qoantity of water. Should these not 
have been his ideas, I have erred on the 
side of good feeling. Should he have 
supposed as I have observed, then the 
use of his syphon may be so far al- 
lowed, but not otherwise; as in the 
event of the pit being filled, or near- 
ly so, with water, then the necessity of 
tile syphon must be obvious : in that 
case, where is the use of its application ? 
what, in the name of wonder, is it then 
to do? must he empty the pit by the 
mouth ? In doing this, he would cer- 
tainly devise ends to meet the wishes of 
the querist; he might thus throw the 
waste water through a good corn or pas- 
ture field, in place of conveying it on a 
anbterranean journey through the dark 
bowels of the earth. But this is in no 
respect agreeable to the nature of the 
query. It is plain, that the water is to 
be conveyed to the engine pumps of the 
new workings. This, of course, cannot 
be done but by a subterranean passage. 
This passage may be longer or shorter, 
according to pleasure; but always al- 
lowing a certain thickness between the 
new workings and the waste, according 
to the supposed weight of water that is 
oontidned in the waste. Should this 
IMSsage be only the entrance to a spring 
or springs of water, rather than a col- 
lected body of water, then a passage of 
any width might suffice, as not more 
water would issue from it perhaps than 
the engine could draw; or, if other- 
wise, the course might be easily made to 
answer according as circumstances would 
show. Should there be a large body of 
water, perhaps to secure safety it might 
be necessray that a very small outlet 
therefrom be made, and the nearer this 
enters the bottom, of the pit the better. 
Should the workings alone be filled with 
water, then the water will be about tiie 
level of the seam of coal working ; then, 
nnless a bore be made through the coal 
seam, or beneath it, the water could not 
aatisfiEMstorily be carried o£f but by the 
application of a syphon. 

G. M.'s ideas in regard to the use of 
tike syphon, aj^ear to be, that there was 
only a small quantity of water in the 
waste, not many feet ; the passage was 
Hien to be carried to near the eurface of 



the water, and the ayplioii from Hbmet 
placed therein ; but G. M. can best tdl, 
perhaps, how the syphon could properly 
and conveniently be got there, and what 
advantage it would be, pat in contrast 
with running a passage immediately to 
the bottom of the pit, and atriking at 
the whole of the evil at once, and that 
in such a manner, as that neither dan- 
ger nor farther trouble, than meralf 
running it off, coi^d be experienced from 
the water. 

That such is the most efficacious mode 
of doing away with the evils arising 
from wastes, is the hnmUe opinion o^ 
Yours, &c 

L. M. 

6th June, 1825. 



Gentlemen,— I see in No. LXXV. 
G. M. wishes to make it appear, that 
he has the theory, if not the practice^ of 
coal mining. 

1 must inform him that I made oe 
such conclusion as, " that, to act aecordiog 
to his plan, the waste must be exactly as- 
certained." Where this is menti<Hied, 
it is with reference to the plan I pro^ 
posed. But we will set his syphon to 
work. . He says, his bore or funnsl 
may begin any where, provided it end 
About the surface of the water contunsd 
in the waste. Now, we will suppose 
that the distance of the old pit in the 
waste, from the engine pit, ' is 100 fiith- 
oms, which is no great distanee; and 
that the water in the waste is running 
out at the mouth of the old pit, which 
will be the case if the fountain head is 
above the level of it ; and also, we will 
suppose that it is 30 fathoms deep. Now, 
G. M.*s syphon, in this case, must be 
placed upon the surface; the one leg 
entering the old, and the other the new, 
pit, a distance of 100 fathoms, which 
will only drain the waste 34 feet. Now, 
after this, a funnel must be cut 100 
fathoms, and his syphon applied agun 
to drain it 34 feet more ; and so on, on- 
til you reach the bottom of the pit. So 
I think we will let his syphon run. 

Other cases more favourable to G. M. 
might be stated, but without any pivba- 
bility of his plans being adopted. - 

I had nearly forgot his ** Gutter," 
but what would G. M. think of one 30 
fathoms deep and 100 long ? 

I am, jawr^t &c. 

A. K. J. 

Kilwinning Colliery,'! 
6th June, 1825. 3 
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QUERIES. 

A mecbanicy lamenting the loss on 
capital which most have been sustained 
hy the cotton manuiacturen daring the 
late strike, inquires, with much sim- 
jilidty, if a spinning machine could not 
be made to work iiadf without a man ? 



We beUere many attempts have been 
made to supersede the neoeasity of em- 
ploying men, but hitherto without aoe- 
cess. 

W. C. wishes to know the best reme- 
dy for chopped (Scotic(<, hacked) hands. 



MISCELLANIES. 



Svperficial knowledge, — It is asserted 
that this is the age of superficial know- 
ledge ; and amongst the proofs of this as- 
ssrtion we find Encyclopedias and other 
popular al)stract8 of knowledge particularly 
insisted on. But in this notion, and in its 
alleged proo& there is equal error. Where- 
CFer there is much diffusion of knowledge 
there must be a good deal of superficiality ; 
prodigious extension implies a due propor- 
tion of weak intension ; a sea-like expan- 
sion of knowledge will cover large shallows 
ss well as huge depths. But in that quar- 
ter in which it is superficially cultivated, 
tiie intellect of this age is properly opposed, 
in any just comparison, to on intellect 
without any culture at all: leaving the 
deep soils out of the comparison, the slial- 
low ones of the present day would in any 
preceding one have been barren wastes. 
Of tliis our modem Encyclopedias are the 
best proof. For whom are they designed, 
and by whom used ? By those who in a 
fiNiner age would have gone to the fountain 
head ? No ; but by those who in any age 
praoedii^ tlie present would have drunk at 
ao waters at alL Encyclopedias are the 
growth of the last hundred years ; not be- 
oaose those who were formerly students of 
higher learning have descended, but because 
those who were below Encyclopedias have 
ateended. The greatness of tiie ascent is 
marked by the style in which the more 
reeent of the Encyclopedias are executed : 
at first diey were mere abstracts of exist- 
ii^ books — well or ill executed : at present 
they contain many original articles of great 
merit. As in the periodical literature <tf 
the age, so in the Encyclopedias it has be- 
come a matter of ambition with the pub- 
liahers to retain the most eminent writers 
in each several department. And hence it 
is that our Encyclopedias now display one 
characteristic of this age, the very opposite 
of superficiality, (and which on other 
grounds we are well assured of,) viz, its 
tflndmcy, in science, no less than in other 
applications of indvstry, to extreme sub- 
divirioDt In all the employments which 



are dependent in any degree upon the poli- 
tical economy of nations, this tendency is too 
obvious to have been overlooked. Accord- 
ingly, it has long been noticed for congrat- 
ulation in manu&ctures, and the useful 
arts, and for regret in the learned profes- 
sions. 



The Camera Obscura. — In a letter £rom 
Sir Henry Wotton to Lord Bacon is the 
following curious relation respecting Kep- 
ler, the celebrated astronomer and mathe- 
matician ; to whom Sir Henry, then being 
ambassador to one of the princes of Ger* 
many, had made a visit* 

. '* I laid a night at Lintz, the metropolis 
of the higher Austria, but then in very 
low estate, having been newly taken by the 
Duke of Bavaria, who, Uandiente fortund, 
was gone on to the late effects: there I 
found Kepler, a man femous in the sciences^ 
as your lordship knows, to whom I purpose 
to convey from hence one of your books, 
that he may see we have some of our own 
that can honour our king, as well as he 
hath done with his carmonica. In this 
man*s study I was much taken with the 
draught of a landscape on a piece of paper, 
methought masterly done ; whereof inquir- 
ing the author, he betrayed by a smile 
it was himself, adding that he had done it 
non tanquam pictor, sed tanquam mathema- 
ticus. This set me on fire; at last he 
told me how. He had a little back tent, 
(of what stoff is not much importing,) 
which he can suddenly set up where he 
will in a field, and it is convertible, like a 
wind-mill, to all quarters at pleasure : cap- 
able of not much more than one man, as I 
conceive, and perhaps at no great ease; 
exactly close and dark, save at one hole, 
about an inch and a half in the diameter, to 
which he applies a long perspective trunk, 
with a convex glass fitted to the said hole ; 
and the coacave taken out at the other end, 
which extendeth to about the middle of this 
erected tent ; through which the visible ra- 
diations of all without are intromitted, fall- 
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ii^ upoD m piper which is accommocUted 
to receive them; and so he traceth them 
with his pen ia their natural appearance, 
turning his little tent roiinrl by degrees till 
he hath designed the whole aspect of the 
field. This I have described to your lord- 
ship, beoiuse I tliink there might be good 
use made of it for chorography ; for other- 
wise to make landscapes by it were illiberal; 
though surely'iiD painter can do them so 
precisely." 

Luminotuness of the 5(M.— The spark- 
ling and luminousness of the sea at night is 
sometimes a very beautiful phenomenon. 
The finest display of the kind I ever be- 
held took place in the 3d degree south lati- 
tude. One dark and rather hazy night 
about eight o*clock, the aes within ten 
yards of both sides of the vessel suddenly 
became studded with a vast profusion of 
dazzling stars, which varied in colour and 
magnitude, and continued to vanish and dis- 
appear and appear again, as if they had 
been alternately extinguished and re- 
kindled. Some emitted a gloomy white 
light, and others exhibited shades of blue 
and faint red. We were going about eight 
knots, and the reflection from the ship's 
wake was so strong that the poop and after 
cabin were completely illuminated. The 
train which extended from the rudder was 
indescribably magnificent, being about 
half a mile in length, and exhibiting a 
vast assemblage of fiery orbs, co-mingling, 
miiting, dispersing, flashing, breaking into 
fragments, and changing colour, without 
intermission. While all this was going 
forward, I observed that large portions of 
the neighbouring sea were at intervals sud- 
denly covered with a glow of blueish light, 
which increased in intensity for a few mo- 
ments, and then vanished away. These 
vivid patches could be distingui^ed nearly 
as far as the horizon ; but they occurred 
most frequently in the vicinity of the starry 
train above described. The whole spec- 
tacle continued in its glory about half an 



hour, after which the luminousness dimin- 
ished by degrees, and at length disappeared 
altogether. — HewisoiCs Foreign Sceties. 



The Properties of ^lywavi^^.— The fol- 
lowing are among the properties which, ac- 
cording to old Holinshed, whisky possesses, 
when properly used and moderately taken. 
—•It driedi up the breaking out of hands, 
and killeth the flesche worms, if you wash 
your hands therewitlu It sco wreth all scurfe 
and scalds from the head, being therewith 
daily washt before meales. Being moder- 
ately taken, it sloweth age ; it strengthen- 
eth youth ; it helpeth digestion ; it cutteth 
fl^^e; it abandoneth melancholie; it 
cherisheth the heart; it lighteneth the 
mind ; it quickeneth the spirits ; it cureth 
the hydropsie ; it healeth the stranguarie ; 
it pounceth the stone ; it ezpelleth the f^^ 
▼eUe; it puffeth awaie all vontositie. It 
keepeth and preserveth the head from 
whirling ; the eies from dazeling ; the 
toang from lisping ; the month from muffl- 
ing ; the teedi from chattering ; and die 
throte from rattling. It keepeth the 
weasun from stifling ; the stomach from 
wambhng ; and the heart fr^m swelling ; 
the belie from whitching ; the guts from 
rumbling; the hands from shivering ; and 
the sinews from shrinking ; the veins irotti 
crumpling; the bones from akeing; and 
the marrow from soaking. 



The Barber* 8 Pole. — Many mistake! 
have been made on the origin of a barber's 
pole, which is vulgarly supposed to be iit* 
dicative of the poll or head of his cus- 
tomers: this is a far-fetched, although a 
popular conceit ; that various-coloured staff 
being no more than a sign that its master 
could breathe a vein as well as mow a 
beard, and professed bleeding as well as 
shaving : the custom then being, which is 
yet observed in some villages, for the prac- 
titioner to put a staff into the hands of his 
patient while the latter was undergoing the 
operation of phlebotomy. 
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COLOMBIAN PRINTING PRESS. 



Tms priming prHs, whirh, m fat 
aa v/e can judge, is Biiperior to any 
which baa yel been brooght into 
«»e, ivaa invented by Mr. George 
Ciymer. formerly of Philwlelplria, 
now of Loncloii. After bttrmliicing 
it into pretty general ose through- 

Mit ilia Uoited StBtea. tbe inventor 

came ta Britain, $m the parjmse ut 
brin^Dg it into notice in Europe. 
The plate requires certainly lilttu 
or DO explauHlion, as it ia auRici- 
enlly plain. It will be seen tbat 
in this press the power is obtained 
by a combination of levers, instead 
of by tbe screw; and the power 
thus obtained is, it seems, much 
greater than that of any otber print- 
ing press. The difFerence between 
the lai^ Columbian and tbat of 
the most improved and lai^;eat press 
now in use, has not, we believe, 
been as yet precisely ascertained; 
but it is said that a much better 
impression can be produced by it 
from double demy or double royal 
forms, with a pidl much lighter than 
is agreeable to the pressman, than 
can be produced from any other 
press by applying both hands to 
tbe bar handle, and exerting the 
utmost stretch of manual strength. 
This power, however, ia susceptible 
of gradation to the smallest as well 
as to the largest forms, and in the 



bands of a good warhinaii, it 
eipally ivell adapted to all kinds <j 
work— to a single octavo page, of 
tbe smallest card, or tbe heaviest 
double royal aheets. Indee<I, such' 
is its power, that it has been found 
sufficientlv easy for a boy of StlOOi' 
(I) piiH tlmvn. Besides trant ^ 
power in tJte ordinary printi^f 
presses, another most obvious dor 
feet ia an imperfect adjustment tS 
the platten and bed for the lype^ 
causing an inequality of imprMrimi 
wbicli frequently baffles the skill of 
the pressman to remedy. In lie 
Columbian press, the aitrtace of tb 
iron platten and iron bed for At 
types beiiig perfectly level, aneqii^ 
impression on every part of ill* 
sheet is inijared. Another of it< 
atlvant^es seems to be, that bj 



\B considerably less injury is doM 
I gre»I 



I the types than 



by the < 



power, a sharp impression 
brought off without inden 
sinking the types into the pi^> 
whereby much leas injury will be 
done to the types; becaoai ' ~ 
deeper the impression is, the 
severely the paper operates O 
extremities of the sharp angles of 
the types, atid, conaequently, they 
receive the quicker and more de- 
almctive injury. 



ON GRAFTING FRUIT TREES. 



L 



ExPBRjMENTAL cultivators have 
raried the methods of grafting in 
various waj^; but those of practi- 
cal use are whip grafiittg, cleft 
gT^dng, ermtmgri^ng, root grey- 
ing, and inauhiiiff. For common 
grafting trees, which are set in 
ganlens that are kept for private 
use, the standard or stock may be 
from three to four feet high, and to 
begin and complete the operation, 



ing implen 



the ft 

sary: Ist. A neat small hand sair. 
2d. A gi-aftiiig or strong knife with 
thick back. 3d. A gi-aftiog chisel 
and small mallet. 4th. A buddiag 
or sharp pen knife. The following 
materials must also be provided. 
1st. ijtrings of hemp or woollen 
yarn, Co tie the gi^rt and stock to- 
gether. 2d. A composition of good 
binding clay, horse and cow donjri 
21 
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straw cut smally and a little salt; 
llie salt is to preyent the composi- 
tion from cracking in dry weatbei^ 
To proceed to the different methods 
of grafting, I shall only at present 
mention the first, viz. 

Whip Grafting. 

This is the most expeditious way, 
and in roost general use: The 
«tock upon whicli it is to be per- 
formed must be slender and corre- 
epond with the thickness of the 
graft. Having headed the stock 
at some clear smooth part, slope 
it on one side witli a knife, in a 
very acute angle ; make a slit oil 
the lower side of the slope, to re- 
ceive the wedge or tongue of the 
graft. Secondly, have the grafts 
prepared, cut into lengths; take 
one which fits the stock in size, and 
slope the bottom of it so as to fit 
the stock, that the graft and stock 



may correspond ezacdy; cut also 
at the bottom of the graft a slit 
(like that in the slope of the stock) 
to receive the sharp end of the 
stock. Then unite the graft to the 
stock as evenly and completely as 
possible. Let the graft be care- 
fully held in its due position, while 
a bandage is applied. Carry the 
string of woollen yam in a neat 
manner round the stock and graft 
several times. Lastly, cover the 
« joint with the composition of clay ; 
(which should be well wrought and 
kept damp ;) coat from half an inch 
below the bottom of the graft, to 
an inch above the stock, and to the 
thickness of half an inch all round ; 
finish it in an oblong globular form, 
taking care to work it so close that 
no windy or wet, or sunshine may 
penetrate. 

CD. 

Woodaide, 16th June, 1825. 



OBSERVATIONS ON MOSAIC. 



Mosaic is a kind of painting by 
means of small bits of glass, stone, 
wood, enamel, and other substances 
of different colours, cemented to 
some surface by some sort of mastic, 
and which may be executed in such 
perfection, that at a little distance a 
common eye would take it for real 
painting. The common name mO' 
saic,. corner from the Italian musaico, 
derived from the Greek word mu- 
sakion, used in the lower ages to 
denote those kinds of works called 
in Latin musivum. 

Though this kind of painting was 
very common among the ancients, 
Pliny speaks neither of works in 
mosaic, nor of artists who exercised 
it. We cannot judge, therefore, of 
the mechanism of the art but from 
the manner in which it is executed 
by the moderns, and from the an- 
cient monuments of this kind which 
have been preserved. To con- 



struct works in mosaic, the artist 
first forms a ground of flat stones, 
bordered with bands of iron, and 
surrounded with a solid rim of 
stone. This ground is covered 
with thick mastic, in which the 
coloured pieces of glass, stone, &c. 
are implanted according to the de- 
sign traced out on the ground; and 
during his labour the artist has be- 
fore him the painting he intends to 
copy. This mastic acquires the' 
hardness of stone, and when the 
whole has sufficient consistence, 
it is polished in the same manner 
as glass. As the splendour, how- 
ever, which mosaic then acquires, 
prevents the design from being ac- 
curately distinguished, large works 
intended to be viewed at a distance, 
such as those placed in ceilings, 
cupolas, &c. are not polished. The 
art has been discovered of giving to 
the colour of the glass as many 



(lifl'erent sliadeii as are oecessary 
for executing paintinga of every 
kind. The artist in moroic, white 
at work, has ^e pieces of gla«8, mar- 
ble, ftc ranged in ca«ei, according to 
their different shades, like a prliiter''H 
t^pes. The art of making moaBics 
in relief in eaid to hare been in- 
Tenled several years ago liy Pom- 

tieo Savini, of Urbino. Arclien- 
iol;e, in liis Picture of Italy, asserts, 
however, that no work of impor- 
tance was ever executed according 
to this method. Some have also 
tried to aaw through mosaic works 
in a transversal direction, in order 
to multiply tliem. According lo 
Bjomatahl, in the second volume of 
bis Travels, Pompeo Savini was 
the first person who tried this 
method at Rome. It appears that 
pavcraenu in coarso mosaic, exe- 
cuted among the ancients, were not 
made at the same period aa tliose 
of more delieate workmanship. The 
place where it was necessary to 
implant the mosaics were in the 
former left more delicately termina- 
ted. Thua, &t Herculaiieum, ac- 
cording to WinklemsB, there waa 
found, in the middle of a coarse 
mosiuc pavement, a portion of mo- 
saic of more delicate worltmansliip, 
which did not adhere to the test, 
and which only had a relation to it. 
It appears that the origin of mo- 
saic ought to ba ascribed to the 
different compositions of bard stones 
employed hy ihe orientals as orna- 
ment, and of which we find a 
striking example in the ornaments 
of the high-priest among the Jews. 
It is observed in general, that all 
nations among whom civilization 
has made little progress, are fond of 
nplendid and variegated colours : 
we find, therefore, that mosaic was 
in great esteem during the first 
centuries of the French monarchy, 
as is proved hy tiie mosaics with 
which Clovis caused the church of 
St, Peter and St. Paul, at present 



that of Sainle Genevieve, and the 
tomb nf Fredegondo, lo be oisB- 
tnented ; and hence it became 
usual to cover suriaces with coloured 
bodiea, according aa their figures 
permitted them to be joined, and 
to omameut buildings, pavements, 
ceilings, &c. with stones of differ- 
ent colours. It is probable thu 
the Persians, Babylonians, and 
other people of the East, whose 
countries^ouudedwitbhardetonei, 
were 'acqutunted with this kind of 
embellishment. They displayed t 
considerable degree of ingenuity m 
executing flowers, animals, &c bf 
ibe combination of pieces of stone of 
differentcoloura: this was the extent 
of their art ; but it was the Greek! 
who introduced into this proctaf 
that taste and perfection which en- 
title it to the appelladon of an art. 
These people, indeed, found measi 
to manage the shades with bo mncll 
dexterity, and to give lo the figure) 
and groups which they eitecuted, 
such order and harmony, that at ■ 
distance they resembled pain tinge. 

This art was conveyed from tbc 
Greeks to the Romans. Sylla WU 
the first among the latter who caused 
to be executed, in the temple of 
Fortune at Prceneste, at present, 
caUe<l PaliBstrina, a mosaic, gmt 
part of which still exists. At fint 
the pavements of buildinga onli 
were ortiamented in this roaniiuy 
but afterwards walls and arched 
ceilings. Portable floors for iba 
tents of princes and the commanden 
of armies, in order to guard agunil 
moisture, were ornamented abo lit 
the same manner. The inventioii 
of coloured glass gave to this ait 
greater degree of perfection. Thia 
material in particular was employed 
in the time of Augustus. " 

pieces of glass or marble wen 
too lai'ge size to admit of the shndea 
being properly blended, and, con- 
sequently, of giring the naturd 
colour to the objects. Under Clan- 
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Bus, the Romans began la coluur 
nbarble, snd under Nero, to give it 
IfotB bv an artificial pnic«ss. 

In tne fifth century, when the 
arts were expelled from Italy, by 
Ae inrasiona of tlie barbariatiB, 
loouaf, painting and sculpture wtre 
preaeiTed much Igoger among the 
Greeks of By;!antiuui for ornament- 
ing the altars and utensils of the 
church. Mosaic, however, lost at 
Constantinople, as the other arts 
did, that character of elevation 
which characterises the monuments 
of Grecian art; besides, works of 
this kind were executed with pearls 
and precious stones, whereas the 
ancient Greeks preferred marble 
lor mosaic. Towards the end of 
ihe thirteenth century, an Italian 
named Andrew I'assi, learned the 
art of mosaic fi'ora one Apolloni- 
DOB, a Greek, who decorated with 
it the cliurch of -St. Mark at Venice, 
where an excellent pavement by 
him is etill to be neen. But in 
general tliene works want dcaign, 
(re in n bad taste, an<l, besides, liare 
n bad colour. Since that period, 
this art has heen canied to a high 
degree of perfection in Italy. Pope 
Clement VlII. contributed greatly 
!o this improvement in the seven- 
teenth century, by causing all the 
interior part of the cupola of the 
church of St. Peter to be orna- 
mented with mosaic. Among the 
artists employed for this purpose, 
[be moat distinguished were Paul 
Roseiti and Francis Zucchi. These 
ornaments were finished in 1603. 
In the same century John Baptist 
Calandra, of Vercelli, in Piedmont, 
who was horn in 1586, and died in 
1644, invented a new mastic, which 
greatly contributed to bringing the 
art to perfection. During fourteen 
years ne executed mosaics for the 
Chnrcfa of St. Peter at Rome, and 
fticnlarly the figures of the four 
then of the church in the cupola, 
r puntings by Lanfranclii, Sac- 



chi, Romanelli, and Pellegrini. He 
copied also the picture of the arch- 
angel Michael, by Joseph Ceaari; 
but he gave it too fine a polish, ro 
that it has too much rejection. 
Afterwards various artists in mo- 
saic endeavoured to give foithful 
copies of the finest paintings, snch 
as that of the martyrdom of St- 
Petronilla, by Guercbin, in the 
church of St. Peter at Rome ; the 
death-bed communion of St. Jer- 
ome, by Domeniquin, formerly in 
the church of Santo Girolamo delk 
Carita at Rome, bat now in the 
Museum of the Arts at Paris. The 
person, however, who carried this 
,Brt to its highest degree of perfec- 
tion, was Peter Paul de Christo- 
phoris, who founded at Rome a 
school of mosaic in the commence- 
ment of the eighteenth century. 
He formed several distinguished 
pupils, among whom were fimghiOi 
Conti, Coccei, Fattori, GiHsone, 
and Ottaviano. Alexis Matthioli 
found out, in 1730, the art of making 
glass of a bright red colour. In 
modern times, mosaic has heen dis- 
tinguished into two kinds : that of 
Rome, in which stones of a veiy 
small size are employed, which 
gives to works more delicacy and 
variety, and admits the execution 
of great historical pcdnlings. In 
this manner the most beautiful 
paintings of Raphael have been 
copied, and Clement VIII. caused 
the cnpota of the church of St. 
Peter to be decorated with moaaic 
of the same kind. His successors 
contiimed to cause other paintings, 
both in oil and in fresco, to be 
copied. According to Bjomstahl, 
the number of shades found in 
these mostdcH sometimes exceeds 
10,000, In the palace Borghese, 
at Rome, tliere are six beautiful 
mosaics, one of which represents 
Orpheus surrounded liy animals : 
it is said to be composed of 9000 
piecea. The mosaic of Flo^■enlco^ 



ailed by ihe Italians 
exBcuteit with larger slooeB, hthI ia 
employed fur cupying paintings of 
leos sixe. The best norks of this 
kioil nn in the chapel of ilie grand 
duke, at Florence. Several beauti- 
ful mosaica uf lliis kind 81% now in 
Ifae Museum of Aria at Paris. 

One of the greatest advantages 
of mosaic is ita resistance to every 
tiling tbat generally altera the heauiy 
of fine paintings, and the facility 
with which it may be rleaneit, by 
giving it a new polish without any 
danger of destroying the colours. 
As mosaic, however, can be exe- 
cuted only in a kIow manner, and 
as it requires considerable expense, 
it never can be hronght into such 
general nse as painting; it ivould 
never even have attained at Rome 
and Florence to that degree of per- 
fection to which it was carried, had 
not the governments of these two 
countries defrayed the expenses. 

In modem times very beautiful 
mosaics in wood, known in Eng* 
land by the name of ialaging, in 
France by that <ii marqiieUrie, and 
in Italy ander that of tauiia or 
tarsia, have been executed in dif- 
ferant countries. Phillip Bruneles- 
clii and John de Vanone, at Flor- 
ence, who lived in the fifteenth 
century; John Marc, of Blois, who 
woiked for the king of Fiance; 
and Melchior Itwnmer, who re- 
sided near Heidelberg, distinguished 
themselves most in the execution of 



this sort of mosaic. SheH-trorfc 
may be considered also as a kud of 
mosaic In one of the graves of 
Versailles there is a mester-pieee of 
this kind. Bonavita Blank, direc* 
tor of the cabinet of natural history 
at Wnrzlionrg, is the inventor of a 
new kind <^ mosaic, in which no' 
thing is employed bnt difierent 
sorts uf moss, and has been, able Id 
execute, with the greatest fid<ilit)ri 
landscapes, marine views, T(Jcit&- 
oes, ruins, and buildings. Tfai 
beautiful collection of tliis arthl 
has been exhibited in four halls of 
the castle of Wurzbourg ainc« 1794) 
the period when il n'as purchased 
hy the bishop. 

The Italians at present often en^ 
ploy antique mosaics to omamettl 
the Soars of llieir apartme^its ; tnd 
they make u-ie of a very iiigenioM 
process, before they remi>ve lb* 
mosaic, for lixing with c^nent ibe 
small cubes which compose it ; bIh 
for detaching it from ibe pltet 
which it occupies, and for d^osit- 
ing it in a new one. They cut it 
into portions, fix then) on large 
sheets of paper called perpetuot 
surrounded with iron, which diey 
number, and afterwards, when tbey 
wish to make use uf them, they 
place the pieces on the floor ac- 
cording to the numbers ; and theM 
portions, when joined, form n wbdc 
aa smooth as it was helore the bO- 
saic was displaced. 



ESSAYS ON BLEACHING. 

By Jahes Herbo, a. M. Lecturer on Philotophj-, tec. Sc, London. 
No. Ill — CHEMICAL AGEXT8 USED IN BLEACHING. 



SECTION 1. 

As bleaching is wholly carried on 
by the chemical action of certain 
agents upon tliegouds to be bleached, 
it is obvious that the considei-a- 
tion 9f such agents oi^t to hold 



a distinguished place in «i eexj 
on the art. If bleachetB, indeed, 
were better acquainted than they 
usually are with the chemical agents 
which they employ, their procetteM 
would be catried on vtA mon 
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ainty, wiihmore lapitiity, aud, 
ir the most part, with more eco- 
" Bamy. Ortaiidj no HoproFement 
of niiKJ) miportanci? could he mode 
by Any body, unleaa be liad previ- 
ously poBSBBscd a knowledge of tlie 
Kf^micad properties of the ngenia 
■^Mitlie laaleriftla to Le operated up- 
I bope the utility of tlie sub- 
t will form a sufficient apology 
1 1 should dwell on these agents 
e lengti. I ahall begin with 
■ wfuch is often omitted by tlioso 
I ^ve written on bleacliijjg; 

. Of Water as an Agent in 
Bieachijig. 
In sU the proceEHBs which have 
' been inT«ated for bleaching, 
mter ie a priucipal and ueceHaary 
«^ati and it is not likely that any 
mode will ever be discovered in 
wluch its use may be diitpensed 
with. Na;', the most ancient pro- 
ceH seems to have cousiateil iu 
little more than frequent waterings 
aad evaporation ; and even at this 
day, in some parts of India, as we 
ire told by Dea Chai-mes, {p. 263,} 
thim mode has never been !ai{l aside 
nor improved. This ingeuious 
cberaixt bag made some interesting 
esperimenia on water bleaching, 
which it may uut he improper in 
ibis place to detail. He ivbs led 
to consider the subject from two 
observations which he had fret^uent- 
ly made. The first was, that i-ags 
e£ unbleached cloth, when set to 
ferment for the pui'poHe of making 
UoUing paper, became white to a 
oertaiD point from washing and 
Making. The Becond was, that 
pieces of brown linen which are 
sewed upon accidental holes or rents 
in doth, to prevent such from en- 
larging in the fulling mill, became, 
'p. two or three days, as white as 
ttliey bad been several months 
Igecled to the tiiiual mode oF 
To ascertain the extent , 





to ivliich he might generalize these 
observations, he hpgan Tii^ experi- 
ments by macerating- (p. 261) a 
ijuantity of flax in pure rivnr water, 



u which 



; was allowed to remain 



ill air bubbles arose to the auifRce, 
when it was found to Iiave dianged 
from grey to light yellow. The 
water was ihen changed, and the 
same process repeated, when it was 
washed in warm w^ter. Tliis treat- 
ment disengaged a great quanlhy 
of colouring niatiler, and the flaK 
became ii a stMe of division, ivhite 
and'benutiful; but in the roaas it 
had a slight tinge of yellow. Thia 
farther experiments might probaUly 
have removed. The same chemist 
iiutccrat«d in water, for a fortnight, 
dry hemp sl^ks gathered six months 
I>ef<)re. They were then rubbed 
under water till tlie fibrous part ap- 
peared. This was separated and 
left to seep for several days in fresh 
water, when it was again rubbed 
and again immersed, It now ap- 
peared a very beautiful white, nearly 
equal to that bleached in the usud 
way. These experiments prove 
that water bleaching is practicable, 
and lead us to infer tliat IMr. Lee's 
process, if generally adopted, is 
likely to supereede every other 

The qualities of water it is ne- 
ceii-sai-y to attend to at the most 
early stage of the preparation of 
flax, namely, when it is in the 
watering trough ; for if this is not 
taken notice of, the flax may be 
rendered good for nothing. I 
therefore reckon next in importance 
to Dr. Home's introduction of sul- 
phudc acid souring, his expuimeots 
upon water — experinienis which 
every nianutacturer should be well 
acquainted with, and of which no 
chemist ahuuki be ignorant. He 
found that flax steeped for the 
usual time in hard water, was little 
more affected than when put in, 
and even when it was longer im- 



merged, that it did not acquire that 
■moothnesa to the toucb arising 
from the dissolved mucil^e of the 
flax, which is the crlterioa of flax 
properly steeped. This seems to 
aiite from the power possessed by 
hard water of retardiug putrefac- 
tion, 8 quality which was known so 
long ago as the time of Celsus ; 
A^a dura, i. e. ea quic iarde 
putrtseit. For the steeping of flax 
is designed to introduce the putre- 
hctire femientation, in order to 
loosen the fihrous from the woody 
port ; and the neutral salts in hard 
water, in consequence of their afli- 
nlties, not only retard the process, 
but actually prove injurious to the 
fibres. The strong antiseptic quali- 
ties of moss water render if equally 
hurtful. After tliis plain experi- 
mental statement, it is somewhat 
strange that Mr. Higgens (p. 9) 
asserts directly the contrary; namely, 
that flax steeped in water rendered 
bard by selenite, soon becomes 
rotten. The sulphate of lime 
he admita to he the strongest 
antiseptic of any saline body; but 
although putrefaction may be re- 
tarded by a large qnaniity of an 
antiseptic, it is quickened by a 
small quantity, as is proved by the 
curing of meat with common salt. 
Hard waters, then, seem, according 
to this view of the matter, to act 
too powertiilly on the flax, by ex- 
tending the putrefaction to the 
fibres themselves. When soft wa- 
ter again is used, the fermentation 
goes on readily; and if it do not, 
it should he assisted, on the same 
principle that bread is learened, by 
the addition of some substance, in 
an aciual state of putrid fermenta- 
tion. The Dutch, to whom we 
were formerly so much indebted 
for bleaching linen goods, are well 
aware of tiis, and carefully lay 
over the flax, when put in the pond, 
a quantity of mire and dirt, previ- 
ously taken from the bottom. Wa- 



ter, then, which is hard, and mtich 
more moss water, ought to be care' 
fully avoided in this process. The 
latter requires several weeks or 
even months to induce the proper 
degree of fermentation. It ia the 
more requisite to mention this, that 
some may suppose moss water, troD 
its great soilness, to be the b«*t 
which can be used. 

Dr. Home mentions three difier- 
ent sorts of water. Tlie first, nei- 
ther changes with alkaline salts noi 
curdles soap ; the second, losw lis 
transparency on the addition ft 
such salts, but it does not curdle 
soap ; the third, both curdles soap 
and becomes lactescent with the 
salts. The first sort is what b 
called soft water, and ought alway*" 
to be used; the two latter racts, 
and particularly the last, ought nevef 
to be employed in bleaching. The 
most common extraneous additnMW 
in our waters, which are the cauWB 
of their hardness, are the sulphate 
of lime and the sulphate of raBgne- 
sia, ti^ether with the superfar- . 
bonate of lime. W'hen soap ia 
used with such u'aters, a doublo 
decomposition takes place ; the sul- 
phuric acid of the selenite tiuit^ 
with the alkali of the so»pi end 
forms sulphate of potass, or sidphate 
of soda, which remains in solution ; 
while the magnesia or the linra 
unites with the tallow, and fonna 
an earthy soap, an insoluble com--' 
pound which swims upon the sur- 
face of the water like curds. Id 
this way, hard waters require nrach 
moro soap for any given purpose 
than rain water, or waters which 
do not contain earthy sails. In 
washing linen, for example, it would 
require as nmch soap to produce a 
proper effect, as would supply a 
BuHicient quantity of alkali eilil 
tallow for combining with the sul- 
phuric acid, ant) the lime or the 
magnesia nearly to tlie point of 
saturation. The loss which would 



thus be sustained in extenaive works 
is obviously great, and demands tbe 
serious attention of the manufBC- 
I tnrer. In the proceaa also of boil- 
' ing linen in alkaline lej's, Lard wa- 
ter prodaces great injury and waste 
of^ali; for the sulphnric or car- 
bonic arid of tbe water combines 
with tbe alkalies, neutralizes tbem, 
and, consequently, renders the ley 
quite effete for tbe purposes of 
bleaching. 

The itahne substances, then, 
which render water bard, must be 
either decomposed or neutmlized 
at the expense of the alkali, before 
the effect intended can be produced; 
and the bleacher may, in this mnu- 
ner, without being aware of it, lose 
whole tons of potaafa and soda, not 
to tnenlivn the extra conaumptiou 
of the expensive article of soap. 

In choosing a aituation for a 
bleachSeld, then, the veiy first cir- 
cnmstance to be attended to is the 
quality of the waters. In some 
cases this may be known at once 
from the mineral products of the 
vicinity. In a lime district, for 
example, it may be infeiTed with 
considerable certainty, that the wa- 
ters will hold, in solution, either the 
sulphate or carbonate of lime. If 
water, i^ain, runs through gravel, 
itislikely to be nearly pure and soft; 
fur the gravel acts as a natural filter, 
and separates all extmneous matter 
wfaidi does not exist in it in a state 
of diemical combination. It may 
b« lemarked, however, that water 
nlndi hotde the earths mechanically 
suspended, that is, such as appears 
muddy, is somewhat less prejudicial 
ifaan that which holds them in solu- 
tion. In tbe first case, they 
attach themselves but loosely to 
the stuff; in the second, they are 
precipitated in a state of minute 
division, and combining with the 
acids or the alkalies used in the 
several processi>s, they become in- 
^BMljrumted with the cloth. The 



inexperienced should here be cau- 
tioned not to trust loo much even to 
waters which appear soft, without 
subjecting them to chemical analy* 
sis; for they may contain substances 
injurious in bleacliing, though tbey 
<lo not curdle soap. This may 
particularly happen with regard to 
rivers runningover calcareous strata, 
or through a district where lime is 
much uHed fur the purposes of agri- 
culture, ia which case, the lime 
will be mechanically mixed with 
the water. Now, whenever cloth 
wiiich has been washed in such water, 
ia pat into the souring vat, tbe lime 
which it will take up from the wa- 
ter, and which must adhere to it, 
will instantly combine with the sol' 
pburic acid and form an insoluble 
compound, which no subsequent 
process yet known can entirely re- _ 
move. Where no other waters can 
be had, fine calico bleaching for tbe 
purposes of printing can never be 
attained. An instance is given by 
Mr. Parkes, IChem. Ess. IV. 163,) 
which sets this in a very strong 
point of view. In an extensive 
work for bleaching and printing 
calicoes in Scotland, the water of 
the river Don wax used, but the 
process being always attended with 
uncertainty, the proprietors tried all 
the springs adjacent to the manu> 
factory by chemical analysis. A 
spring was thus discovered which 
required a less expenditure of al- 



kali i 



oved 



tbe look of tbe finished goods. This 
water, although distant three miles, 
they conveyed through pipes to the 
work, where it fell into a cistern 
containing a thousand gallons, made 
with granite and Roman cement, 
and well ])uddled on the outside 
with clay. Tbe cost of this water 
work was above £2000, and yet 
the praprietors say that tbey have 
no cause to regret the expense. It 
is of importance in cases of this 
kind to ascertain how much water 
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because 
It kept nearly full, 
naide and spoil iha 
the otiier Iiand, 
enough, tliey am 
At the work on 
xidieing- of ttie ir 
is prcventcil by sKippng die i ' 
lation of tbe air in tlie pipes by 
tneaoa of a stopcock. The reser- 
voir i« 50 feel long, 30 fuet wide, 
and only 10 feet deep. It was 
made so shallow for the purpose of 
espoaiug a large surface of water to 
the air, because tbe water passes pre- 
TJoosly over a bed of liraeHtone, aa<l 
containa, in consequeoce, sour lime 
in MilutiDa, which exposure to tlie 
ana and air precipitates by facilitH'C- 
ine a combination of the carbonic 
acid of the atmosphere with the 
lime. To prevent this precipitate 
irom being disturbed by the rushing 
in of water from the pipe, a square 
wooden pipe, placed pei'pendiculsT 
tA the reservoir, receives it and car- 
ries it to the botlooi, where it is 
quietly distributed. The Upper- 
most atratum of water, then, must 
always be the purest, and this only, 
by meaus of an ingenious contriv- 
ance, is what is used. The pipe 
which conveys the water from the 
rewrvoir extends for a considerable 
length into it, and is fitted with a. 
flexible leather joint, 13 inches 
long, and also with a rose head, 
which always is kept near the sur- 
face by a large air ball of thin cop- 
per, capable of swimming one half 
above water. The leather tube 
is prevented from collapsing by 
means of copper rings. In making 
a reservoir for a bleaching work, 
it is of importance to remark that it 
should he lined with freestone, and 
not with brick, because most of tbe 
bricks of this country have the 
property of hardening water, which 
tins stone has not. 

T%e same aothor grvea ub b sinii- 
Jar instoace, strongly iWusltulVvo wf 



the importance of attaidiog to wa- 
ters for bieacliing, but in which tha 
contaminating substance was di&<- 
eiit. In tlie case in question, i1n 
bleaching u'at«rs ran through a coal 
field in Yorkshire, and the water 
fn>to tije pita docemposing tbe fy- 
rites contained in die coal, discft- 
gaged the iron and the sulphur, and 
washed them into tfic stream. The 
ivater of the river (the Calder) ma 
found to answer tolerably wd^ 
after lieavy rains, on account of the 
diluted state of tbe coal watctVr 
but in summer, when ibe weatSttt, 
is best for cxofung, the goods wen 
always stained and yellow. Tbt 
bursting of a worn out coal pitiA 
the vicinity, by pouring into tlw 
river a stream loaded with tba |»- 
suits of decomposed pyrites feo- 
dered the water totally onfit ftr 
bleaching. The proprietors, as in 
the former case, procured good 
water from a distance at a conmlsF- 
able expense. In cousequeooe af 
which management, their comiuap- 
tioD of soap has been so much iK- 
luinisbed, from the superior qas£iy 
of the water, as to save ^era annu- 
ally the sum of £dO ; a very great 
Having in an estabtishntenl which is 
by no means ext^ieive. The manu- 
facturer should be earnestly entteaU 
ed to examine carefully auch wb- 
ters an are supposi^ to be coutui* 
inated with iron, because if it 
in them in any consitlerable pr^ 
tion, it rendera them very unfit 
his use ; and considering tbe i 
versal ditfusion of iron tbrough 
mineral kingdom, water can aeld 
he found wholly pure frooi 
mineral. In a trap country^ in pa^ 
ticular, iron generally abounds, and 
we find accordingly, that tJie bWult- 
ers in the neigh boutiiood of Gl**- 
gow find the iron which eMoea 
from the basalt rocks very tmiiUe- 
some to manage. Mosa wauo 
also commonly contain a largo pfo- 
portion of iron aoluiions, e^acuUy 
a^^v iicly^ rojivs- 
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CONSTANTINOPLE. 



The Bospborus of Thrace, in wbateyer 
— point of 'view^ it is considered, is un- 
~ equalled in the interest it excites; 
whether with reference to the surpris- 
ioff iiatttre of its origin ; the number of 
local circumstances attached to its 
ancient history; the matchless beauty 
•f its scenery ; its extraordinary animal 
productions ; the number of rare plants 
blooming amidst its towering precipices ; 
its fleets and gondolas, towns, villages, 
groves, and gardens; the cemeteries of 
the dead, and the busy walks of the 
living; its painted villas, verandas, 
flowery terraces, domes, towers, quays, 
and mouldering edifices: all these ^ in 
their turn excite and gratify curiosity ; 
while the dress and manners of the in- 
habitants, contrasting the splendid cos- 
tume and indolence of the East, with 
the plainer garb and activity of the 
West, offer to the stranger an endless 
source of reflection and amusement. 

It was near midnight when we re- 
turned from this excursion. On the 
following morning we determined to 
leave the Jl/ocferoto, and proceed to Con- 
stantinople in one of the gondolas that 
ply in the canal for hire. These are 
more beautiful than the gondolas of 
Venice ; and are often richly ornament- 
ed, although destitute of any covering. 
They are swifter than any of our boats 
upon the Thames; and this fact, I am 
told, ' has been ascertained by an actual 
contest, between a party of Turkish gon- 
doliers in their own boat, and a set of 
Thames watermen in one of their wher- 
ries. We jMissed the gorge of the canal, 
remarkable as the site of the bridge con- 
structed by Darius for the pataage of bis 
numerous army; the grandeur of the 
sooiery increasing as we approached the 
capital. The sides of the canal appeared 
covered with magnificent pavilions, whose 
porticoes, reaching to tibie water^s Mlg^ 
irere supported by pillars of marble; 
when, all at once, the prospect of Con- 
stantinople, with the towns of Scutari 
and Pera, opened upon us, and filled 
ear minds with such astonishment and 
admiration, that the impression can 
never be effaced. Wenld only that the 
effoct produced upon the mind could re- 
ceive expression from the pen ! As 
nothing in the whole world can equal 
such a scene, it is impossible by any 
comparison to convey an idea of what 



we saw. Le Bruyn, one of the oldest 
European travellers before the dose of 
the seventeenth century, apologised for 
introducing a description of this astonish- 
ing sight, after the number of i*elations 
which other authors had afforded : what 
must then be the nature of an apology 
used by an author, who, at the begin- 
ning of the nineteenth, should presume 
to add one to the number; especially 
when it is added, that more has been 
written on the subject since the days of 
Le Bruyn than in all the ages which 
had preceded him, from the earliest es- 
tablishment of the Byzantine colonies to 
the time in which he lived. In the 
long catalogue thus afforded, no one has 
been more happy in his description of 
Constantinople than an author, who had 
himself no ocular demonstration of the 
veracity of his remarks.* The Turkish 
squadron, returned from a summer 
cruise, were, when we arrived, at an- 
chor off the point of the seraglio. One 
of the ships, a three-decker, the construc- 
tion of a French engineer of the name 
of Le Brun, surprised us by its extraor- 
dinary beauty, and the splendour of its 
appearance. Its guns were all of polish^ 
ed brass; and its immense ensign^ 
reaching to the surface of the water, was 
entirely of silk. 

After what has been said of the ex- 
ternal magnificence of this wonderful 
city, the reader is, perht^s, ill prepared 
for a view of the interior ; the horrmr, 
the wretchedness, and filth of which are 
not to ite conceived. Its streets are 
narrow, dark, and ill paved, and at the 
same time full of holes and ordure. In 
the most abominable alleys of Londea 
or Paris there is nothing so disgusting. 
They more resemble the interior of com* 
men sewers than public streets. The 
patrefying carcasses of dead dogs, witk 
immense heaps of dung and mnd, •!»- 
struct a passage through thens. FrsM 
the inequalities and holes in the narrow 
causeway, it is almost impossible te pro- 
ceed without danger of putting an ankle 
out of joint. We landed tit GaUta, in the 
midst of dunghills ; en which a nwaibsr 
of large, lean, mungy doga, some itHk 
wlietps, wallowing in nure, and aM 
(joverod with filth and slims^ 



* Hislory of the DeoUne and AH of the Ro^ 
maD Empire, c. xvU. 
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B Ftaxkf iiutantljr r^H« an Kisrm 
tag the tnimals, irho ncrer bark at 
™rB rouBOd bj 



I porters, 



tbe TurliB : BDi 

■0 pTAt that we could not 
other npoik. To Ihia cisr 
added the brawling* of a dozi 
YoelferouBly proffering their 
and b<%loning to Bquabble wltb eacb 
oUier aa fast as Mkj of Ibem obtained a 
burden. At length we were able to 
move on ; but in wicb eooflned, stitilflDg, 
and yet crowded lanea, that we aimost 
deapUred of being able to proceed. The 
twann of dogs, howling and barking, 
Dontlnuall; accompanied lU, and lOiiie of 
the iareeet BEtempted to bite. When 
ire I'uached riie little inn of Fera, where 
a few .mall rwrnt, like the divi.Iona in 
a rabbit-batch, had been prepared for our 
receptlaa, we saw at lesat fifty of tbeae 
mongrel* collected round the door in the 



lailed ti 



plao 



inarketi, the aiuwer 
is almost always characterlBed by eii{- 
geration. Tbey tvlll allirin that every 
thing a stranger can require may be 
purchased in Cnn slant laople as in LuB- 
dou, Paris, or Vienna; wheresa, If 
truth be told, hardly any rae articb 
good in itn kind on be procured. Let 
a forelguer visit tbe baiars,* properly W 
called, be will see noihing but slippin, 
clumsy boots of Imd tcntber, coam mai- 
lina, pipea, tobBcco, coffee, cook ibon 
drugs, flower-rootJi, second-hand plaleb, 
pDiniardn, and the worst manufactUTri 
wares in the world. In Pers, wb« 
Greeks and Italians ore auppiwed to 
supply all the neoeasitiea of the Franb, 
a few pitiful stalls are seen, in mbldi 



ranger 



rrlvB fi 





in <vanl of clothea for his body; fium- 


prey. The late Btorme had unroofed 


tore for hi, lodging ; books or maps for 


sevBtal of the houses in Pera; that in 




which we lodged «-as among tbe num. 


pens, ink, cutlery, shoes, hala ; in ahon. 


bar : one comer of it had been carried 


those articles which are found Tn almnt 


away with tbe wind, ao that, without 


every city in tbe world; ho will flod 


climbing to the top for a view of the 






except of a quality eo inferior aa to ren- 


the Gofrf™ Horn, and part of Constan- 




tlnople, through the walli of our bed- 


poae for which they were iittended. 


rooms, which were open to the air. 




Pera bt>d recently Buffered in eooae- 


arc either eiporu from Enghind, unfit 




for any other market, or which is worse. 


neaHy conaumed every house in the 


German and Dutch Imitations of 


place. There waa reason to believe 




some improvement would lake phice 


cloths are hardly suited to cover the 






riaing from its asbes like a new pbteuii. 


every article of cutlery and hardware b 


without the slightest deviaiisn irom the 


detestable; tbe leather used for shOH 




and boots so bad that it can scantdy be 


exaeption only of one or two houiea 


wrought ; hats, hosiery, linen, bUtWU, 


ferroerly of wood and rebuilt with stone 


bucklea, are all of the Bune charaotO'; 


migbt be DOtioed ; but all the rest were 


of the worst quality, and yet of tba 




highest price. But there are mlNr 


ger as before ; and were it not for a few 





1 had 



Consideri 



; the surprising extent of 
toe city ano suburbs of Constantinople, 
the notiona entenjdocd of its commerce, 
and the figure it hai long made in his- 
tory ; all the conveniences, if not the 
luxuries, of life might be there expected. 

, -t The naioB wpUod M eieiy Chrl.Ii.n in llie 



of Turkey, na if they were 
,ar produce of that country; 
at least a foreigner expects 10 fii 

.e of tl 



le Imd. Ask 6 



1 Turkish carpel, you are told you mut 
for it to Smyrna ; for Greek wioMi 
rchipelago; for a Tnrkisb ubN, to 
B9CUS ; for the sort of stone exprea*- 
nominaled furquoite. they know not 
. you mean ; for red leather— tbey 

Puai li the Totliiih word ror MaillM. 



n Africa ; still you ai 
'. centre of the C4>i 



be In of the Ukraine ; the liidca, tallow, hemp, 



■ enough 

uuing theslraita which U uever landed. 
View the eiterior of Con»lantidopl«, and 
apolent and flouriah- 
^tfln Europe; examine iW interior, 
JM mlaerles atid deficieacles are go 
must be eoniidered (he 
rest metropolin of the 

jneilou with its weU- 

lan, SclHYOniaD, and 
a or h'om (he MedlUr- 
ig the produce af their 
r the rich hsr'resls of 



fun, and m 






the whole of which 
acted ia other porta, without any 
fsrence on the part uf Turkey, 
was there a people in posuuli 
adTOntigea, who either knewc 
tittle for their enjoyment. 



of ai 



Unde 



Cons 



itinople might o 



abitant) of 
i the I 



le earth. Situated 
e, it cannot be long before 
ins, depriving them nf niah 
Bouri^es of wealth, will con- 
(ter purpme the advantage* 
in long neglected. 

y>r. Clarke. 



M I S C E L I 

Pri««Hj.— There ia some probabili^ 
lltH Ihia art originated io Chins, vheie it 
VH practiaed long before it was koown in 
Europe. That the Uomanj. did not prac- 

m aatoDiahmeot, since they really paHBesecd 
tlie 3rtj and may be said to have eojuyed it, 
muoDscioui of their rich posseBsiitn, as they 
Bimped theic pottery with stereotype, or 
imsioveable prioting tj^iea. How, in daily 
piWiBiDg (be art, (thuugh confini ' 
olgcct,) it did not occur to luch a 
irai people to priat their literaiy i 
uHeanly accounted for. When 

liie paper only waa impreBsed ; tl 
of printing on the opposite «de 



- A N I E S. 

Prioting was gradually practised throogh- 
out Euiope froni the yeac HV> to 1500. 
Caxloa and hie successor, Wyukyn de 
Worde, were our own earhisl printer). 
CutOD was a wealthy merchant, who, in 
USl, being sent by Edward IV. to ne- 
gotiste a commercial treaty with the Dnke 
of Burgundy, returned to the coootry witti 
this invsluable art- Notwithstanding hia 
mercantile habits, he possessed a literary 






Specim 



nearly 



piated bonks nuiy be » 
if his Majesty a^ Lord Spencer. It was 
ifctwBjda attempted to paste the two blank 
■Ida together, and tliua render them one 
luC Thi: blocks were then made of soft 
frood, and (heir letters were carved; but 
frt^uently breaking, the eipense and trouble 
"fcarvingaudgiuiugnev 



cable t 






eotype consists of 
inters carvea in uraaa, which not being 
We to breaKIike Ihcse blocks of soli wood 
nhlch they tint n«ed, is profitably employed 
Ibr works which reqoirc to be frequently 
npinted. Printing in carved blocks of 
*lnd must have greatly rstarded the pro- 
ETen of uoiveraal knowledge ; tor one set 
"f types oonU only have produced one 
Votk, whereas it now serves for hundreds. 



^ and h 



of the Devil and Dr. 

derived from the odd circumstance in which 
the Bibles of their first printer, Faust, ap- 
peared to the worU. When he had dia- 
covercd this new art, and had pi ^ ~ ~ 
conudecable number of copies at 



e Bible, 



intedci 



I dis< 



he undertook the a 
It was hie inlereat t< 
•very, and tu pass o 
cripts. " 



lU his Bibles at silly 

hundred, (his created universal astonish- 
ment ; and still more when he produced 
copies sa fast as tbey were wanted, and even 
lowered his price : this made a great aenea- 
tioo at Paris. The uniformity of copies 
incressed the wonder. Informations were 

a great number of copies being found were 
seized. The red ink which embellished 
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l eagth obl^ed (to mto hinMelf from a bon- 
Are) to discover his art to the pariiameiit 
ct Paris. 



Franklin Institute of FhihdelpKiay lad 
was aiirarded a silver medaL 



M. Chambon, a physician of Paris, has 
proposed a simple and easy plan for remov- 
ing bees from one hive to another, without 
danger of being stung. It consists in 
having the hive made with a top that will 
open, placing it on a glass, furnished with a 
metallie plate, under which the smoke may 
be safiply introduced. If an empty hive be 
placed over the upper aperture, tiie smoke 
will force the bees to ascend into it. 



Bahama Seas- — One of the most re- 
markable things in the Bahama seas is the 
clearness and shallowness of the water. In 
some places the depth at ebb tide does not 
exceed seven feet ; but even though it ap- 
proaches to forty, the bottom and all the 
oltjects scattered upon it can be distinctly 
seen. I usefl ofteu to watch the fishes 
sporting among the sea weed and rocks 
around me, or trace the ramifications of 
the coral that grew abundantly everywhere. 
I could discover the beautiful convoluted 
shell-fish of the tropics reposing in their 
native deeps, and view the borracutta dart- 
ing like a blue meteor through the clear ex- 
panse of ocean around it. Sometimes a 
shark would follow our vessel for several 
hours together ; at one time swimming rap- 
idly around her in quest of prey, and at 
another lurking under the keel till some- 
thing was thrown overboard. He would 
then rush from his place of concealment 
and seize the object, whatever it might be. 
Howison^s Foreign Scenes, 



Machine for making Stave Pipe, — A 
useful and ingenious instrument has been 
invented by Mr. John F. Sarchet of Phil- 
adelphia, for the purpose of cutting and 
piercing iron plates for stove pipe, three of 
which are prepared by it at a single opera- 
tion by the force of one man, in less than a 
miuute. The cutting is prepared by .a 
kind of circular shears of cast steel, which 
have been used for a year without requiring 
to be sharpened. The pincers, which 
operates at the same time with the shears, 
are arranged upon cylinders in such a man- 
ner that the lines of holes are not parallel, 
but give to the pipe, when rivetted, a slight 
taper, so that one section shall fit into an- 
other. The sheet of iron is introduced 
into the instiument sideways ; and the work 
is performed with great apparent ease by 
turuing a crank. This instrument was 
crhJbitad at the October exhibition of the 



New American RiJlc^'By this ii^jeiii- 
ons piece (which was made at Wikeibait 
in Pennsylvania, and was likewise riiowa 
at the exhibition of the Franklin In- 
stitute) two loads are fired in suceet- 
sion from the same barrel, and by meaoi 
of the same lock, so tba,t it presenti 
the advantage of a double-barreUed gwu 
It is loaded in ths ordinary way, except 
that two loads are introduced at once ; eot^ 
responding to these loads are their tondi- 
holes. The lock is so constructed as to 
contain two primings upon a double rollii^ 
pan ; the first communicates only with ^ 
forward load, and the second with that re- 
nutining. The lock has nearly the same 
arrangements as that of the double-barreUed 
pistol with single locks. 



Effects of the fumes of Tobacco. — When 
the evening was pretty far advanced be 
conducted me to the cabin, which was al- 
most full of packages, and pointii^ ont 
where I was to sleep left me alone. I felt 
a heavy suffocating smell, but did not think 
of examining the contents of the bales, and 
immediately crept to bed. Soon afterwanb 
I was harrassed by wild and frightfU 
dreams, and suddenly awakened dbont mid- 
night bathed in a cold dew, and totdly 
unable to speak or move. However I 
perfectly knew where I was, and recollected 
every thing that had occurred the preceding 
day; only I could not make any bodily 
effort whatever, and tried in vain to get 
up, or even to change my pontion. The 
watch on deck struck four bells, and I 
counted them, though it seemed to me dist 
I did not hear the beat, but received die 
vibrations through my bod^. About Has 
time a seaman came into the cabin with a' 
light, and carried away an hour glass that 
hung upon a nail without observing nK, 
though I made several efforts to attract his 
attention. Shortly after a pane in the sky- 
light was broken by accident, and I saw 
the fragments of glass drop on the floor. 
These circumstances actually occurred, as I 
found on inquiry next day ; and I mention 
them to prove that the sensations I describe 
were realities, and not the offspring of per- 
turbed dreams. My inability to move was 
not accompanied with pain or uneasiness, 
but I felt as if the principle of life had en- 
tirely departed from my frame. At length 
I became totally insensible, and continued 
so tin an increase of the wind made die 
sea a little rough, which caused the vessel 
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Id mBt TW motioii, I nippoae, had Ums 
tK a tt «l a w ik e ai iig me fitMn my tmux, 
ori I contriTed tome bow or other to get 
«p uhI go vpoD deck. My memory was 
tetany lost for about a quarter of an hour, 
■id I had no idea connected with any thing 
ttat was not presmt before me. I knew 
4at I was in a fihip, but nothii^ more. 
While in this eCate I deserved a man draw- 
ii^ water from tiie sea in bucl^, and re- 
q i mkd him to pour one upon my head ; 
tttet tome hesitation he did so, and all my 
ftenltiea were immediately restored, and I 
■equred a most vivid recollection of a vast 
tmriety of ideas and events which appeared 
to have passed through my mind, and oc- 
eiqpoed me during the time of my supposed 
iuHnailimty. All this singular constitu- 
tional derangement had arisen from a copi- 
OOB inhaktion of tiie fumes of tobacco ; for 
OB examining the cabin, I found that the 
piles of packages^ there consisted of that 
narcotic plant, and that quantities of it lay 
even under my bed, in short that the sloop 
esBtained almost nothing else.->-/fotouon'« 

t _ 

Tke Tkree Btdh. — The three blue balls 
tatpended from the doors or windows of 
ftim-brdcers have beeu humorously e- 
Mogfa described, as meaning that it was 
t«o ehanoea to one that the things pledged 
iherid ever be redeemed; but in fact 
iotf ire the arms of the Lombard mer- 
^Sittta, who gave the name to the street 
is wUch they dwelt, and who were the 
ihrt who publicly lent money on chattel 



Jur y t iy- GrotiMcb.-— The custom of 
hhying doid persons in grounds set apart 
Ir Ihfet purpose was not established till the 
TW too. People before that time were 
iHerred in Ae h^ways, and ancient tombs 
ttBidll to be leeii in the roads leading to 
Rone. Hence these words so often re- 
fated in epitaphs, " Sta, Viator/*— Stop, 
I^mDer. 



Chmdk i7«2b.^The invention of bells, 
ndi aa are hung in the towers or steeple's of 
dristian churches, is, by Polydore, Vir- 
1^ ud others, ascribcid to Paulinus, 
Kibop of Kola, a city of Campania, about 
^ year 400. It is said that the names 
Kihi and Gimpanas, the one referring to 
^ eity, the other to the country, were for 
^ reason given to them. In the time of 
tSottiair, kuig of France, and in the year 
^1<^ the Army of the king was frighted 
^ Ae iiq;e of the city of Sens, by ringing 



the bells of St Stephen's «dinreh. In the 
times of popery, bells were baptised and 
anointed, Oleo Chrismatis; they were ex- 
orcised, and blessed by the bishop, from a 
belief that when these ceremonies were pn- 
formed, they had power to drive the devil 
, out of the air, to calm tempests, to extin- 
guish fire, and even to recreate the dead. 
The ritual of these ceremonies is contained 
in the Roman Pontifical ; and it was usual 
in their baptism to give each bell the name 
of some saint. In Chauncey*s History of ^ 
Hertford^ire, page S83, is the relation of 
the baptism of a set of bells in Italy with 
great ceremony, a short time before die 
writing of \hat book. By an old chartu- 
lary, once in possession of Weever, the an- 
tiquary, it appears that the bells ef the 
priory of Little Dunmow, in Essex, wen, 
anno 1501, new cast, and baptised by the 
following names: — 

Prima in honore Sancti Micbaclis Archangeli. 
Secunda in honore S. Johannis Evangelists. 
Tertia in honore S. Joliannis Baptists. 

euarta in honore AMumptionis Beats Marias, 
uinta in honore Sancta Xrinitatb, et omnium 
Sanctorum. 

Fun. Men. 63?. 

The bells at Osney Abbey, near Ox- 
ford, were very famous : their names were 
Douce, Clement, Austin, Hautecter, (potius 
Hautcleri,) Gabriel, and John. — Appendix 
to Hearne's Collection of Discourses by 
Antiquaries, No. 11. 

Near Old Windt»or is a public -house, 
vulgary called the Bells of Bosely. This 
house was originally built for the accom- 
modation of bargemen and others, navigat- 
ing the river Thames between London 
and Oxford. It has a sign of six bells, 
t. «. the Bells of Osney. 

In the Funeral Monuments of Weever 
•re the following particulars relating to belli : 

" Bells had frequently these inscriptions 
on them : ^ 

** Funera plango, fulgura ftango, sabbata pan. 

go- 

Excito lentos, dissipo ventos, paco cruentos." 

Page 122. 

" In the little sanctuary at Westminster, 
King Kdward III. erected a clochier, and 
placed therein three bells for the use of St. 
Stephen's chapel : about the biggest of 
them were cast in the metal those words : 

** King Edward anade mec tbiitie thousand 
weight and ihree; 
Take mee down and way raee, and more you 
shall find mee." 

But these bells being to be taken down in 

the reign of King Henry VIII., one 

writes underneath with a coal— 

" But Henry the Eghth, 
Will bait me of my weight."— Pa«ft 4aSU 






■T GLASGOW! I 

Thia lut JrMii^b altndn t« a 6ict men- 
tiooed by Slow io hin Survey df LondDD, 
ward gf Fimngdon Within, to vit, that 
Dur St. Pant's Kiai iitoDd ■ clnrlliFr, in 
tabich wm (mii bells, Ealled J«iu' belk, 
Ihe gteatHt ia all England} agaimc wbict 
Sir IVIilea Partridge lUked a buadred 
poufHls, and vin them of King Henry 
VIII. at a caul of dic^. 

It ia Haid that the faundatfan of the fm^ 
iDPet of ibe Conini hiaiiy in Italy was 
laid by an ancotor of it, who, at (he diuoln- 
tion of rtl^gioufi houseR, purcbosed the beUn 
tit abbeya aud other churches, and by the 
aale of them in otbei countries acquired a 
very gr^l estate. Nevertbelns it appears 
that abrcnd there are belli uf great luagui- 
tlide. In the steeple uf the great church 
at Roan, in Normandy, a a bell with this 



" Je nts OeoRt de Anbnii, 
Qni tnnte obqui mlUe poJs ; 
Katal^Hloera, 



And it ia common tradition that the bells 
of King's College ehipet, in the university 
of Cambridge, wen taken by Henry V. 
from sonw dllircb in France, after the battle 
ofAgincourt. The; were taken down aoine 
yeara a^ and sold to Pbelpi, the bcU- 
founder, in Whiteehapel, who rnelted them 

The practice of ringing bella in change 
ift said to be pecnliar to this eoantry, but 
the antiquity of it is not eaiily to be 
ascertained ; then are in London serend 
wcieties of dngere, particularly on called 
the college youtha : of thia, it ia said, Sir 
Mittbew Hale, Ioi4 chief justice of the 
court of King's Bench, waa, in his youth, 
a nw||lber ; and in the life of thie learned 
and upright judge, written by Bishop Bur- 
net, some lacta are mentioned which favour 
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this report. In England the pnceW 
ringing is reduced to a science, and fi 
have been composed vhich bear the DB 
of (he inventors. Some of tbe moil a 
brated peals now known, were compo 
about fifty yean ago by one Patrick; I 

sdrertiumeDts he etyled himself Tonicd- j 
tian Operator, from Torriealli, irlw ilK 1 
vented instruments of this land. 

In tbe year IDBi, one Abraham Bi 
of the city uf Glaur 
of bell-fbunding to great pi 

the busineas of casting befls . 

published by them, it appeara 

day, 177*, the bmily, in peala 1^. 

bells, had csat to the amount of S5Bk 

The peala of St. Danstan's in tbe Emtr 

and St. Bride's, Tjoaioa ; St. Martii'i in 

tbe Fields, Westminster ; are io the num' 



Corinthian Order 




young lady uf Corinth fell ill, and'died. 




her nurse coUeeled 


together lundry omam 


entt trith iriddi she 


used to be pklaed i and 


putting th«D into a 


basket, .he placed it n 


ai' her tomb. Lea 


they should be injured by the weaOcr, she 


covered the basket w 


th a tile. It bap- 


pcnrd that tbe bas]<et 


™ph>ced<mar«. 




he aimne shot forth 


its leaves, and these turning up the aide rf 


the basket, naturally 


formed a kind of 


volute, in ti.e torn giv. 


n by tbe tils to th> 


leaves. Fortunately, 




ingenious eeuJptot, pi 


.ring tliat way, wii 


struck ivith the beauty, eleguwe, and 


novelty of the basket 




leaves of tbe acanthus 




tUs idea or eiample, 




columns for the Corinthians, oiduniog the 


proportion suoh sa co 


nstitnle the Coriii- 



Commnnicntlona from intelligent Mechanica will be very aceaptable, . 
style they may be written, If they cODtaia a full acconnt of the invention or im. 
proveueat, which is the sulyect of their notice. 
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EXFEBIUENTS WITH COMPRESSED GAS APPARATUS; 

tf JOBM Dkqchax, Siq-'flrW; &, M. H. &, L, tad 3l 



J Hdkaapby in Edinboi^ 




ACCOUNT OF SliVERAI, ESPEaiMEN.TS PERFORMED WITH 

A COMPKES8ED OAS AJPPARATUS. 

Bring the Subirtsnce nf m Psprr mi hctorr tlie Wemerian Natural HiatniT StMHty, 

by John Hiccsam, Etq. M, W. S., M. II. A. I., ami I.Mluiec un ChemiUry ud 



ExprriiDiuital Pbilotophy, ! 



EtIinI 



Wintwijr*, SUh J«Ht, IB80. 

G E N' TL E M B s, — Agreeable to 
your requenC, I noiv senil yon a 

,- bnitCih^foIr ofianjjf^enf* repird-t. 

ilin^ thoirvAviuiHi pgrposek.iii) ■Fhicli'. 
i^e. intty ~Hpt)1y un ni^anttus foi^ 

[.JwUing^ "(^wi^iHed gM: bOt as,' 
.in B. nrork.iKudi ,aB tfao GlaFfotv^ 
AWhwitcs'' MH^etoe, some of the 



mie liere in keeping the tempen- 
ture of tbe ball below the point of 
conihuRiion. Tbe first is the hol- 
')on*n«arB"nf 'flame ;|>hi'k a«ithe 
oiitGCifilirribw of tlie gaa islumiilbet 
lite comiiusiion ' ukea jkiacBi ' %V 
tliecc anlyit lias tliB n9ctBsai'y<Biin< 
plj- 6i orpgen M carry oivitrtan^ 
bustioii'i.'itLoiiiileTiDt, iheiefot% in' 



] d^teila might appear teiiious, I sIibU ivhicb tbe bell tB"(Ati]Bte()>- ( 

flmtEmt nlyself in direotiiig ilie nt- '' ' ' ' ' 

teaAioit! (ff your inielltgeot readers 
..t« llie; most impOiiAnt only of llie 

^piiriDieMa, Home of wliich I bave, 
, Hirice the £nt reading df my, piipi'r 
.lin tlie Wemeriim Society, liatl tbe 

iioQiHU: to perfwra Uefore Principal 
;3Bird«; ^r.wfesMrs. Xjenliei Jaraieson, 
,|Ki«wl«Praliaine,,ftad Ritchie, Dra. 
iDarelqy, Grant, Newbi^ng, Yule, 

AQ^'.Knox, am}', other strientiGc 1 
.gentlsjoen: , 1 .| ■ ,. 1 .- 

,, J^tlpefinien( t.— Whan.a com- 
.monvbiW'.iblow-pipe noslw i* put 
,upvii,,ll)s. top afthe cooilensiiig- 
ggaa-beliJier, A niahqgaay.t>a.ll (of tlie< 

,»z(; :iJiiciivn in %, 4,) will be«up- 
.pqfted upou the coluoiQ of gas as 
iit ,13 , allowed. to escnpe': and when 

itJ|e|^l itt ,at the distanre pf from 

.one iuQii; tp,<onfl anda Jialf ioch 

jiljoTft the openiiig,. Hfe may inflame 

fl^ig^ ilAij.M'U 'lie ball will be 

(mpp^rteijj . and .perform a tbuble 

rpbttQTf.mu^pB. \u the iceafe of .the .■ 
l.pil'V^<iW«i''.i» :%•.]-) .Al-.i 

llioHglj, thia,.MpHiriBieJH..lio ciuitin- 
'i^M. for five ininules,,yet .the wooden 
'1(^ ifi not,.bvrncd, ni^' BTeo; much . 

W^ftlftd-; III order to mark ibe 

njj)tJQn,,(if,fJ(P|bt(l], it.h^'.a,-wbite 



n.T 



[lie^^api^jwo cE^uses^vliicb.K] 



of tli_ ^_, ^ ^ 

•corchrd or convurtcd into siiioke^ 
united with BOmo that liaa notfetiii' 
at allchanged. ' Andt.BecontDyy the, 
mpid rotatory lUDlioo of the I»iU 
ttirlhar [n'erents tbe ootion of the! 
■interior uninflained colume of ga^; 
and completdy pterentH the woad; 
borain)^ 

Experitnenl .2. — Rppeat itia laslj 
exppiiment, and, at the Bane time, 
iiidine the apparatus to one- aide,' 
and. we Itavs' tjie ball sappoiied ou., 
a culume of flame (tbiiquslyi eFeuj 
at an ^ngletif nearly- 4d'i,^B8ahanrn^ 
ill %<. 3,) from tlie perpeudiculsr. 

Tbe ioflftmmittion of die gas; in ' 
this inntaiice, siion-s bow convctj 
PinfesHor Leslie's ideas wero with 
renjard to tbe nature of the plmiio- 
nicHon ivhicli he, 1 beliere, (pst 
noticed, of a colume of air enpport- 
ilig a hullotr brass balL at an angle 
of'liS'); .namelyi that the ball.iwu 
.env«lqi«Hl by.» BJteatii of ihe •air; 
.and. the inQanuiiatiou of|khe.<gas. 
rcnileis »a fur, uimecessary any ma-' 
thematicnl iilomuiiHli'atioQ wtHt j«~ 
gard to thai point,. I .^,.. ,.■■ 

Here in ebown, in aveiy.bcAati*- 
ful manot-r, tW inflainrd iiheMli tit 
gas sun-ounding the ball, by tbe'j 
rapid III otiou and force of nhli^ilJ 
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I la that the ball is enabled to resist 

r of gravitation even at 

tbe inclination or an angle of 45'' ; 

J Ibut wben we slant the apparatUN 

I Vore to one aiilc, wa then find that 

le attraction of graritation liecomes 

■ Mfonger than the propelling force 

T tbe inflamed gaa, and we see 

te ball drop through tbe burning 

ifieath in which h was pri^vioiisly 

brdoped. 

, In allndin^ to the very curious 
'"observation of Mr. Leslie regard- 
ing common air, I cannot help 
■tatiiig, that, in tbe " Cbcniiat," 
Tolnme I. page 381, it has, hy 
iniarepresentation, been atiurap- 
ted to make it appear, that the 
learned Professor had claimed the 
merit of discovering that a lirasn 
baU coold be Ruppoited on a culunie 
of water. Now, so tar as my in- 
formation goes, Mr. Leslie leaves 
tbe f^ lesa singular circnm stance 
of B ball being supported on a per- 
pendicular colunie either of water 
or air, to be claimed as the discov- 
ery of those earlier philosopher'), 
m whose ingenuity the Swiss 
i German schoolboys (of whom 
e Correspondent in the " Cbem- 
i" speaks so highly) had learned 
wir amnaing recreation ; but the 
WfeBBor deservedly, I think, is 
^titled to the merit of 6r9t prov- 
r that a brass ball could be sup- 
rted upon a. colume of ivater or 
of air, when that coluuie is inclined 
even to an angle of 45" from the 
per^ndicular. 

Experimeni 3. — With regard to 
the utility of a compressed gas ap- 
paratus for lighting houses, I need 
say little, as Mr. Gordon has already 
ei:tensively apphed It in this way. 
For domestic purposes, it possesses 






r the 



y fixed gas lights, and particu- 
y ID an ornamental way. From 
i greater pressure which we oh- 
,11, tre can have upon the table 
nous kinds of revolving lights ; 



one of this description is represented 
in fig. 5, in which we have a tube 
turned round by the force of the 
gas as it escapes and sti'ilies upon 
the cisternal air: by screwing upon 
the top of the apparatus a flat gas 
burner, (sucb as the one shown in 
fig. II,) we can have a kettle kept 
boiling, or a toast-dish kept warm, 
during brealdnsC. 

Experiment i. — Put a single jet 
burner on the top of the appuratus, 
and inflame it ; now, place over the 
flame a piece of wire gauze, the 
mesljes of which arc about as fine 
as those in Sir Humphrey Davy's 
safety lamp, and we find that theflame 
does not pass through till the gauze 
ia red hot ; we thus alao see the 
hollow nature of the flame. 

Experiment 5.— Whilst a single 
jet is burning, as in the last experi- 
ment, slide the wire gauze close 
over the gas oinfice, {at a, fig. 6,) 
and then elevate the wire gauze 
about one or two inches, and we 
have the gas burning above the 
wire pauze but not below ; (see 
Q, R, fig. 6 ;) and, by moving the 
wire gauze up and flown and t^ide- 
ways, we can make the flame move 
about al a distance from the appa- 

In performing both of ihe two 
last experiments, I have often found 
the infiammation of the portion of 
gaa at the opposite side of the wire 
gauze take place, although very 
uncupectedly ; thus, when the gas 
is burning only above the wire 
gauze, if we try to put cut the gas 
there, either by blowing upon it, or 
by moving the hand across it, some- 
times the gas below takes fire even 
although that above ia put out : the 
rapid motion of the wire gauze may 
aUu produce the same result. 

In rhis last experiment, the higher 
up we hold the wii'e gauze, so much 
the more noise does the gas make 
in burning. 
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gas ^pai'Ktus taay Im used in fuur 
diOeieut vr&ya, witli great advan- 
tagei 08 a liloitfpipe. The Brst and 
simplest of these ia, by i 
the apparstuB with comn 
and using it in the same way as s 
double bellows blowpipe, eithei' with 
a spirit or oil lamp, (See fig. 10.) 
And here it is to be remarked, that: 
as we cau have a greater pressure, 
thiq mode is superior to the doable 
bellows, or mouth-blowpipe. 

Ejcperiment 1. — The second mode 
of using this apparatus as a blow- 
pipe, is by chargiDg it with hydro- 
gen, coal, or oil gas. We in this 
case only require to inflame the 
gas, and allow it to escape, with as 
much force as we ran do without 
the risk of the velocity blowing: out 
the flame. This ia a very conve- 
ivorking with 



nient blowpipe 
glass. (Seefig.! 



Experiinent 8. — Thirdly, 
may use the gas blowpipe along 
with a spirit or oil lamp, (as wat 
espluned in Experiment 6, and 
£g. 10.) By this mode we are en- 
abled to proiduce a greater degree 
of heat than in Experiment 7, be- 
cause we cau allow the gas to 
escape more rapidly, tVnm there 
being no risk of its being thereby 
extinguished. 

£Speri«i£»( 9 — Fourthly, we 
may employ this appamtus oa a 
blowpipe to give a. most intense 
heat, by cumi>ressing into one ball 
hydrogen, coal, or oil gas, and into 
another ball ox^en gae ; tjieae gas- 
ses may be made to issue throagh 
separate long bent nosles, hrougtit 
near e»cb other, as in fig. 12. 

The great objection which has 
always presented itself to the use 
of the oxy-hydrogen blowpipes of 
Newman, Clarke, and others, was 
the risk of explosion ; this danger 
has, however, it must be granted, 
been considerably obviated by the 
ingenious safety divisions proposed 
b_y Sir Humphrey Davy and Dr. 



Hope ; yet sliU it caimot be called 
a wfe blowpipe; and at the same 
time it did not admit of a charge suf- 
ficient for any lengthened experi- 
ment. Now, from two balla having 
the gasses compressed separately, 
there can arise no explosion; and, 
from the magnitude of the balls, wb 
can have a greater supply of gas; 
we can allow it to escape more 
abundantly during the experiment: 
and wc cau thus obtain a far more 
intense temperature. 

Experiment 10. — If the operator 
has only one condensing ball, then 
ho may fix a flexible tube, coming 
from a gasometer containing oxy- 
gen gas, in such a manner that tne 
oxygen as it escapes may intersect 
a stream of inflammable gas issuing 
from the compressed gas appatalus, 
as shown in fig. 8. Now, any 
small object to be operated upon, 
when it is placed where the two 
gasses intersect each other, will be 
exposed to a very powerful heat. 
I am, yours, &c. 

John Dedchar. 

Explanatum of ike plate. 
Fig. 1, shows the condensed gas 

apparatus. A, is the body of the 
apparatus, about one foot in dia- 
meter; B, is the stop-cock to let 
out the gas when wanted; C, is a 
blowpipe nosle to let the gas escape 
in a small stream ; D, is a maho- 
gany ball, supported upon the in- 
flamed gas, which forms a wreath 
of flame around it, as shown at E, 
(see Experiment 1 ;) F, is the sup- 
port of the apparatus. 

Fig. S, represents the column of 
inflamed gas supporting the wooden 
ball, at an angle of nearly 45° ; G, 
ia the stop-cock and uoale at the 
top of the condensed gas appuatus; 
and H, the ball enveloped in flame. 

Fig. 3, is a compressing syringe 
for forcing the gas into the appara- 
tus ; I, is its piston rod, and Nj it< 




MECHANICS' MAGAZINE. 



fix the flexible tube coming 

...e gas-holdtr; 0, is the 

which unites the syringe to 

■ Ae compressed f^ spparatas ini' 

IrMediately abore the stop^cock, B. 

Pig, 4, shows the exact ebas of 

a inabogaiiy ball ; K, is the white 

Ig. 5, is the stop-cock of ihe 
I afpBTatos, wit)) a revolving wheel, 
L, fixed to it, which moves perpen- 
dicularly. 

Fig. 6, represonta the flame cut 

off froiD the apparatus ; P, ia the 

Btop-cock anil nosle ; a, tbe orifiiM; 

of tbe noale; Q, the wire ^uze; 

L aed R, the flame cut off. 

L Fig. 7, S, is the wire gauze. 

^K Fig. 8, ^owa the combineii heat- 

^Fng *Bect of a stream of hydrc^D 

W md oixygen gasses intersecting each 

other ; T, is the stop-cock and 

bent blowpipe nosle ; U, the gas. 




irtflnmed; W, a flexible tube ci 
veying oxygen gaa; and V, 
blowpipe nosle. 

Pig. V, shows the use of inSamed 
gag 88 a blowpipe ; X, is the stop- 
cock and bent nosle with inflamed 
gas ; and ¥, is a glass rod in tlte 
act of being melted thereby. 

Fig. 10, shows the use of com- 
pressed ail' as a blowpipe; Z, is 
the Btup-cock and bent blowpipe 
nofile, from whirl) air is issaiag; 
"&" is a spirit lamp; and a, a 
lump ofcharcoal, on which is placed 
the substance to be acted on. 

i'ig. 11, is a flat gas burner, to 
set a pot, kettle, or any other vessel 
npon, lo boil. 

Fig. 12, shows how tbe two bent 
tubes, coming from two compressed 
gas apparatus, may be brought to- 
gether when we wish tfl use oxy- 
gen and im flammable Raasee in 
separate vessels. 



I LITERARY AND SCIENTIFIC INSTITUTION AT THE UNIVER- 
SITY PRINTING OFFECE, GLASGOW.' 
I Wt were certain that the excelli 



i of self instruction adopted 

Gla^ow Gas Work, un- 

le superintendence of Mr. 

tilsoD, reqnired only ta be known 

r be speedily followed by others ; 

' 3 this was sliown by the effect 

)duced by the publication of Mr. 

tonatyne's able appeal to the 

inters of public works. It was 

y shortly after in our power to 

tee the commencement of seve- 

I Institutions of the same kind, 

tr own neighbonrhood and 

■ Other parts of the country, and 

Vlong these, one at the Umversity 

Sng Office. A very sensible 



pamphlet has just been published 
by Mr. M'Conechy, Surgeon, (who 
appears to have interested himself 
considerably in the originating of 
this Institution,) giving an acconnt 
ofthe Institution, and containing the 
address delivered by bira at its 
opening, and the reply made by the 
President. From this pamphlet it 
appears that there are from ninety 
to ninety-five men and boys em- 
jdoycd at the University Printing 
Oflice, and of these there wore, in 
March last, 541 subscribers to the 
library, which bad been institirted 
abont twenty months hebre that 
time, by a donation of books from 



• An Introductory AddicH, Jdivered on the 19t 
a Literu7 «nd Scientific Inslilulion amonR the ^ 
IBa, Glu^aw ; with la Auconnt of the iiutJlutl* 
VTc^ubt Edncalion, by Jamk9 M'Cohecht, E 
*TiliiHI. by J«inH A. Bfgj, nne of Ihc WarkmiMi. 
R«f tTt^ Troogite. I Bid. 
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Mr. JoIjd M. Dnneaii. It now 
conUios SIO volumes, funsiating 
principal!}- of Iiisloricsl works, 
iravein, romances, and poems- The 
entry-money ia ls.6il. toa jouniey- 
man, and lo an apprentice Gd. for 
the first year, and li. for tlie seeond, 
in order that it may be as liule 
burdensome as possible. A fund 
for l}ie purchase of l>oaka 
ed in the following nirnin 
csiabliahment i« divided 
Chapels, as ihey are lecli nil-ally 
called, tvbich are associations of the 
different orders into which the men 
are separated, viz. the readers, or 
correctors of the press, the com- 
positors, and the preEsnien. A 
boy, on joining the office as an ap- 
prentice, pays 5s, of entry-money, 
which is levied by instalments ; and 
a joumeyuian, under similar cir- 
cumstances, pays Ss. Gd. The 
money thus collected, tt^ther with 
fines for petty delinquencies, levied 
by the ivorkmen from each other, 
is called the Ckapd Fund, and was 
formerlif disposed of in merry meet- 
ings, and social parlies i since the 
iastitntion of the library, however, 
it 19 otherwise applied, and is note 
exclusively used in the purchase of 
books. This Vi the principal source 
of revenue ; but as the most con- 
siderable part of it must, ohviuusty, 
fluctuate according to the nuuibei: 
of eilmissiuns, it has been tliought 
|)rudeut to have a less variable 
fountain of income. ActonUugly, 
it ivas agceed that the montlily con- 
tribution to the library should be 
4d- for a jouroeymaii, 2d. tor ap- 
))reiitic«s of the first year, or who 
do not make premium, and 3d, for 

npprenlices farther advanced 

Whenever the chapel funds are in- 
adequate to supply the full amount 
of this subscription, the deficiency 
is made up by a proportionate sum, 
levied from each member. Should 
there be at any time a surplus of 
entry-money, which is not likely 



frequently to happen, it is left Vt 
the disposal of the difTerent uhqvels, 
Of the 54 pel-sons who sub- 
scribed to the library, 17 only were 
journeymen ; the rest were ap)»eu> 
tices from 14 to 21 yeara of age, a 
circumstance tvliich may be satii- 
fectorily explained by stating, tliat 
many of the men read steadily ia 
other libraries, unconnected wilb 
their own establishment, 88 llie 
Mechanics' Library, Anderson* 
Institution Library, and the North 
Quarter Library, where tliey have 
a greater choice of books. 

Such was the state of things, it 
seems, at the University Printing 
Ol^ce tilt the spring of the present 
year, when, as naturally connected 
with the library, Mr. Duncan pro- 

fiosed to establish a scientific and 
iterary institution, on the prindple 
suggested by Mr. Neilson of the 
Gas Establishment. The propoaal 
was highly relished by the majority 
of the workmen, who immediately 
set about the necessary preparations; 
and, on the 19th of March, the In- 
stitution WS3 Opened by the Intro- 
ductory Address which is now sub- 
mitted to the public. At first fiome 
of the subscribers to the. library de- 
murred at u uuion with the inatUu- 
tion, which they looked on «• an 
expeiiment of whose success tliey 
n-ere somewhat doubtfab These 
scruples arc now happily removed, 
and the library and institution lie 
faii'ly and firmly joined. 

The Institution consists at pre- 
sent of seventy-two members, snd 
is managed by regular oifice-beai- 
ers : a president, secretary, and 
treasurer, who are chosen by ballot. 
It is proposed that a small fund for 
its support shall be created by s 
contribution on the membera who 
join, the amount of wbtcb is not 
yet fixed on. The meolinga are 
weekly, and have hitherto been, 
held iu a school-room, rented for 
that purpose by the members : it 
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1^ bowever, the lateution of Meaara. 
make some addition to 

ind to give theui, if 

] for llieir exjireaa 

!, with a furnace, and utlicr con- 

9, for cliemica) ei:pe rime [Its. 

FTlie attendance lias bitberto been 

■limy full> and as tickets of adinis- 

e issued, and must be Bhomi 

, all confuBion ia lliua 

led against. The individuals 

jBupriaing tbe comuiittcc Wfre ■«- 

^luailed, al tbe opening of the In- 

Hituttoa, to take on themselves tbe 

duty of lecturiog, a subject being- 

preocribed to eacJi of them. Ten 

lectureBhave been already delivered, 

■nd it is now proposed to Buapend 

the meetings during tbe sutuiner 

■Dontb^ that leisure may be afibrd- 

«d to those who way have to lec- 

'^ vs next winter, for the coUectioa 

X liUtteriaU. A liitt is subjoined 

Iflhe subjects treiited of, with the 

a and desigoatious of the leu- 



LECTURES. 

I. Mechanicol Prapei-tiea of Matter, 
aioa, Inipeiiotrabilily, Diviaibllity, 
idtf, Mubilitf, Weight, Inertia, 

Attivetion, and Repulsion. 

II. ft III. Cbemical Propertia of 
Itfntler, CbenaluHl Affinity, Caloric, iu> 
nature, eflecti, ExpBDBinn, Fluidity, In- 
■tnuDenti for meaouriDs Heat, Thcr- 
moHieten, Fyroiueters. 

IV. Motion, UQiform MotioD, Mea- 
mum of Molioa, Laws of Motion, Cuni- 
municaliDn at Motion Ijy Impulse, Ac- 
a«l««ted or Betardud Motion. 

v. Simpta Subntances, AttDOSphcrical 



Jxyge 



, Nit 



■(«nn. 



I- TI, Centre of Gravity, Mscliauii: 
jifwen, or Simple Machines, Levera. 
TTJI. Simple SubgtaudeB continued, 
Bemcnla nf Water, Oxygen, HyJi'Dgeu. 

VIII. Meshanic l^uwers contlnaed, 
Wbeel and Axle, Inclined Plane, Fully, 

-Wedg« and Screw. 

IX. Simple SulMtBDcea continued, 
hdphar, CiirboD, PhoaplioruH. 
f X. HydiwtBticB, Pressure and E- 

lUhriuin of Fluids, Hydrostatic Para- 
, Speuific Gravity ol' Fluid and 




LECTURERS. 
James A. Begg, Pressmsn, Fi'esident 
of tbe Institution. Adani Ailchisan, 
Oveiteer of the Pros Ruoni. Thoma* 
Orr, Corrector of tbti Preu. George 
Bmokinan, Correulor of tbe Press. 
Malcolui Wright, Corrector of the Pren. 
Alexander Wbitelaw, Corrector of the 
Press. Alexander Speai-s, Corrector of 
tbe Press. Robert B. Tuu-uthead, 
Compasilor. Daniel M'Donald, Press- 
uian. David Mowat, Pressmau. 

The sketch now given of the 
proceedings of the workmen at the 
printing office, will serve ufFecUially. 
it is to be hoped, to remove all 
doubt about the propriety of en* 
couragiog tbe forniutioD of similar 
iiiatilutioRH in other large establish- 
luenlG. As an evidence of their 
usefulness, it may be remarked, that 
one of the men who delivei'ed a 
lecture on Hydrostatics, a itibjeci 
whidi was prescribed tu him by bis 
in tbe committee, did not 



Aiutio, wkenitwas jiTojioiiedto him, 

wluit the woHD MEAhx! yet lie 
delivei'ed an interesting and re- 
spectable lecture, and went through 
his experiments with very c«n- 
siderable ease and accuracy. This 
fact, so creditable to the individual 
himself, we bare great pleasure in 
recording, and w« think it may be 
successfully opposed to any given 
number of speculative objections on 
tbe advantages of encouraging sci- 
entific inquiries among the most 
ignorant of the operatives. The 
majority of the committee who lec- 
tured are intelligent and well in- 
formed men, and had, with a few 
exceptions, given more or less at- 
tention to philosophical sidijecls. 
Most of them bad attended several 
sessions at Anderson's or tlia Ma- 
chanics' Tusiitution, and were, iMn- 
sequeutly, awaie of the importUHce 
of scientific knowletlge ; yet tbuy 
with one voice agree in declaring, 
that tbe advantages which ihey de- 
rived from being obliged to prepare 
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Mt. JoIiq M. DourEin. It now 
contains 210 voluines, cuusisting 
prinripally of lilatoncal works, 
travelB, romancea, &diI paems. The 
eutry-money U 1a. 6(]. to b journey- 
mva, and to an apprentice 6d. for 
the firet year. Rod Is. for the second, 
in order that it may be as little 
burdenaonte aa poesible. A fund 
far the purchase of books is collect- 
ed in the following manner : — The 
eetablishment is dirided into three 
ChapeU, aa they are teclinically 
called, which are associations of the 
different orders into which the men 
are separated, viz. the readers, or 
correctors of the press, the com- 
positors, nnd the pressmen. A 
boy, on joining the office as an ap- 
prentice, pays Ss. of entry-money, 
which is leried by instalments ; and 
a journeyinau, under siinilar cir- 
cumstances, pays 2b. 6d. The 
money thus collected, together with 
fines fur petty delinqaencies, levied 
by tlie workmen from each other, 
is called the Chapel Fund, and was 
farmerlff disposed of in merry meet- 
irtffs, and social parties ; since the 
institution of the library, hoivever, 
it is otherwise applied, and is now 
exclusively used in the purcliase of 
books. This is the principal source 
of revenue ; but as the most con- 
siderable part of it must, ubvionsly, 
fluctuate according to the nuuiber 
of admiMions, it has been thonght 
prudent to have a less variable 
fountain of income. Accordingly, 
it was agreed that the monthly con- 
tribution to the library should be 
4d. for a joui'neyman, 2d. for ap- 
prentices of the fii'Ht year, or who 
do not malte premium, and 3d. for 
apprentices farther advanced. — 
Whenever the chapel funds are in- 
adeqaate to supply the full amount 
of this subscription, the deficiency 
is made up by a proportionate sum, 
levied from each member. Should 
there be at any time a surplus of 
entry-money, which is not likely 




frequently to happen, il 

the disposal of the <liiFereot chapels. 

Of the 54 persons who sub- 
scribed to the library, 17 only were 
journeymen ; the rest were appren- 
tices from 14 to 31 years of age, a 
circumstance u'hich may be satis- 
factorily explained by stating, thu 
many of the men read steadily ia 
other libraries, uneonnecti^ with 
their own establishment, aa the 
Mechanics' Library, Anderaon'i 
Institution Lihi'ary, and the North 
Quarter Library, where they have 
a greater choice uf books. 

Such was the state of things, it 
seems, at the University Printing 
Office till the spring of the present 
year, when, as naturally connected 
with the library, Mr. Duncan pro- 
posed to establish a scientific and 
literary institution, on the ptinc^le 
suggested by Mr. Neilson of the 
Gas Establishment. The proposal 
was highly relished by the majority 
of the tvurkmen, who immediately 
set about the necessary preparatiooi; 
aud, on the I9th of March, the In- 
stitution was opened by the Intro- 
ductoiy Address which is now sub- 
mitted to the public. At first some 
of the subscribers to the library de- 
rouiTed at a union with the institu- 
tion, which they looked on as an 
experiment of whose success they 
were somekvhat doubtful. These 
scruples are now happily removed, 
and the lihi'ary and institution are 
fairly and firmly joined. 

The Institution consists at pre* 
sent of seventy-two members, and 
is managed by regular olEce-bear- 
ers: a pretfident, secretary, anti 
treasurer, who are cliosen by ballot. 
It b proposed that a small Fimd tx 
its support shall be created by a 
contribution on the members who 
join, the amount of wbich is not 
yet fixed on. The meetings are 
weekly, and have hitherto been 
held in a school-room, rent«d for 
that purpose by the members : it 
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Ih howevei', the intention of Meaara. 

tt taake Home addition to 

r premiseB, and to give them, if 

Ktuibte, a room fur llisir express 

V with a furnace, anil other con- 

a. Tor chemical experioieiitB. 

i attendance lia» hitherto lieen 

^y full, and &9 tickets of adinis- 

OnBre isHued, and must be shown 

t the door, all confanlou is thus 

nled against. The individuals 

tnprising the coiniiiittec were re- 

Ailed, at the opening of the Iii- 

"stitutiOD, to lake on themselves the 

duty of lecturing, a, Hubject being 

prejuribcd to each of them. Ten 

iectuies have been already delivered, 

and it is now propuaed to suspend 

the mtsetings during the suminer 

montha, that leisure Biay be afford- 

!ed to those who may have to lec- 

H§Rra next winter, for the collection 

^H|; tUHterialB. A list is subjoined 

^Bp the Gubjects treated of, with the 

^B^Bies and designations of the lec- 

^Knrers. 

^ 1. M 



LECTURES. 



iwi'tius d( Mmier, 
XstenaioQ, ImpeuDtrability, DWuiblllty, 
£Uatidtf, Mubility, Weight, Inertia, 
AttrusUon, Slid Itepulaion. 

IL ft III. CheHilcal ProiKitlei of 
UbHo-, Chemical ABinit)-, Cnloric iia 
lutnre, eBbcU, Expaoaian, Fluidity, In- 
■tnuDHifa for m«iaurlDg Heat, Ther- 
moBCtttrs, Pyi'oiiiBtBi's. 

IV. Motion, Uaifurm Motion, Mea- 
■uraa of MoIioD, Laiva ol' Motioo, Cuiu- 
DumicBition of Motion by Impulu, Ac- 
cclHBted or RclaTded Motion. 

Simi^ SubHtonccB, Atmospberical 
snta, OjcyKen, Nicrogon. 
,VL Cwtre of Gravity, Muclianic 
>wir>, or Simple Mschinei, Luver^ 
'yil. Simple Subatanoea continued, 
natt nf Watei', Oaygon, Hydro);«n. 
VIII. Meohanio Powm continued, 
Bud Aidit, Inclined Plane, Pully, 
_ I and Screw. 
k.IX. Simple Subitancea TODllnued, 
inlphui', Qu4m]D, Ffampborua. 
f X. HydrMtBtira, Piiaaui-e and E- 
~ irium of Flulda, Hydi-oatatlc Para- 
Mi&c Ci-BTity of Fluid and 
olid BodJEa. 



LECTUaEBS. 
JamuB A. Begf, Pmiinsn, Pi'eiiJcnt 
of the Inslitutlon. Adam Aitchiaon, 
Ovfli'seer of the Proaa Hooni. 'Iltoniaii 
Orr, Corrector of the Pnaa. George 
Brookmau, Coiiwlor of the Prtas. 
Malcoloi Wright, Corrector of the Pnsn. 
Alexuider Whitclan-, Correclor of tbe 
Preaa. Alaxandui' Speuni, Corrootor of 
tbe Tresis. Kubei't B. 'i'uivuiliead, 
Compoaiior. Daniel M'Doiiald, Preia- 
mau. David Mowat, Pi-eaaman. 

The skelth now given of the 
proceedings of the wui'kinen at the 
priutiug oftice, will serve efiectually, 
il itt to be huped, to remove all 
doubt about the propriety of en- 
couraging the furniatioo of einjilar 
institutions ia olher large establish- 
ments. As an evidence of their 
usefulness, it maybe remarked, that 
one of the men who delivered a 
lecture on Uydruataucs, a sitbjeet 
which tvas prescribed to him by bis 
associates in tbe u>miuittee, did not 
kiUHO, whai it uiuj proposed to him, 
wliat the woBD meant! yet he 
delivered an interesting and re- 
spectable lectui'e, and went through 
his experiuients with very cun- 
sidei-able ease and accuracy. Thi/4 
facti so creditable to the individual 
himself, we have great pleasure in 
recording, and we think it may be 
Bucc^sfully opposed to anj^ gweu 
number of speculative objections on 
the advatiuigea of encoui'aging tuii- 
emific inquiiies among the uiuat 
ignorant of the operatives. The 
majoiity of the committee who lec- 
tured are intelligent and well in- 
formed men, and had, with a few 
exceptions, given more or less at- 
tention to philosophical suhjecte- 
Mo«t of them had attended several 
sessions at Anderson's or the Mtt- 
chauics' luslilution, and were, con- 
sequently, aWBi'e of the im]H>E(aBce 
of sdenti&c knowledge; yet they 
with oue voice agree in declaring, 
that the advantages which they de- 
rived from being obliged to pre[Hre 
written \etlwcft, vtwi; -jet^ >(?«&% 
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LIVERPOOL MECHANICS' INSTITUTION. 



We foTmerly noticed that a meet- 
ing had been advertised for the 
furpoie of originating a Mechanics' 
nstitute at Liverpool. Sinc« that 
time the meeting has taken place, 
a comHiittee has been appointed, 
and we have no doubt that very 
Bhortly Liverpool will receive as 
much hoDUur from il« Mechanics' 
Institute, as it has done from its 
other nutnerooB efforts to promote 
edacation and a lore of reailing 
among meclianica. We were much 
pleased with the following letter 
from Mr. Hiukisson. It ehowB 
how differently men in power now 
view the education of the people, 
from what they did a abort time 
ago. 

Samgrttl'l'late, ■iUl May., \Wti. 
Sin, — I have to acknowledge 
the receipt of yonr letter of the 
ITth instant, in which you Btate 
that, as Chairman of a meeting late- 
ly held at Liverpool, you have been 
requested to eipress the wish of 
that meeting, that it might consist 
with my public duties, and private 
conTonience, to take the chair at a 
general meetiog of the inhabitants, 
propoted to be held, for tlie purpose 
of taking into conuderation the ex- 
pediency of forming a Mechamcs' 
Listitute in that town. 

I hare no difficulty in staling, 
that I consider Inatitutiom of this 
natore as likely to be attended with 
beneficial results both to arCiKana 
and the public, if properly regu- 
lated, and directed to those objects 
to which such Instttutions ought, in 




myopinion, tobelimited 1 I 
the teaching of such branches 
science as will be of use to mechai 
ics and artiMns in 
their respective trades. It is undetf.: 
this feeling, and with this vEew^, 
that I have taken an interest in iIm 
society originally formed at Ediit' 
buigh, for the education of »»• 
chanics, nnder the title of " Hib 
School of Arts," the regulHlou 
and proceedings of which 1 wanid 
take the liberty to recommend U 
your notice. 

I regrefj however, to say, tbu, 
from the present stntc of public 
business, and the avocations whicli 
are likely to press apon ma afttt 
the session of Parliament, I nee m 
chance of having it in my power to 
name any time when I could go 
down to Liverpool. I must, there- 
fore, beg permission to dectiA^ Ae 
honour proposed. In doing ao, I 
cannot refrmn Irom expressing hoiv 
much I am gratified by the Ubeftf 
view which you take of (he inifi- 
vidual efforts of his Majesty'a Min- 
isters to foster the aits, add to pro- 
mote the general diffusion of fciiow- 
ledge ; as well as by the considerate' 
and friendly motive which induces 
you to in^ the flattering request 
of the meeting over wtnch yon pre- 

I have the honour to be, 

Sir, 

Your moHt obedient humble servifili 

W. HuSKIBSOS. 
Samiiel Hapt, Eiq. Cliiiirnitui, Ire. ^ 



M. DUPIN'S ADDRESS TO THE MECHANICS OF PARIS, 
Delivered in November last, st Ihc Conoervatoire Royal Dea Artg et Melicn. 
[In No. LXXIL of our present Vo]. delivered by Charles Dupin, tbe enl^ht- 
ume, we mentioned that, at Paris and etied scientific and proetical Engiiw«r,«t 
Lyon*, MecbsDics' lostitutions hnd been the Mechinici' Institute at Patli, as 
ooramenced, and were likely to prove as an introduetion to s new course of Leo- 
beneBcial as tbey had done Id Bdtsin, tufes on Geometry and Mechanic i^ 
The foUowing masterly dlaconrae was plied to the Arts.] 
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GxNTLSMEN.-^lVliW the Sdienoes 
^grwre fbr%% coltiTftteid, th^j were kept 
4fmnte from the common purpoees of 
lift : indoeed in the studies of a fenr men 
of leisure, they appeared only as speculai- 
tipns, eptirely foreign to the necessities 
of existence, and to the nrants of the arts. 

From this moment an opinion was 
formed, tliat the sciences had nothing \^ 
eommfm with the labours of industry, 
^md that theoretical views could not be- 
oome of any utility, not to the simple 
iForkman merely, but even to the direc- 
tors of manufactories. 

It must also be aUowed, that the ab- 
stract and difficult appearance of the ex- 
planations and demonstrations •— the 
strange appellations given to things which 
oogbt to have been designated with the 
greatest possible simplicity, and which 
have been olwcured by Latin, Arabic, and 
Greek names, have all contributed to 
render the sciences unintelligible to men 
who had not engaged in other studies. 

From these circumstances arose the 
belief, that the sciences could not lie put 
within the reach of men occupied by 
iiM|niiaI operations, and more habituated 
to the exercise of their limbs than to the 
cultivation of their minds. 

I shall attempt, gentlemen, to prove, 
on the contrary, that it is possible to re- 
duce the useful parts of science to the 
language that we employ for the ex- 
pression of our most simple ideas. 

iTogether with each principle that I 
shall present to you, I shall set also be- 
fore you the services which it is capable 
of rendering, and which in reality it does 
render ; the application even which you 
often make of such principles without 
1>eing aware of it. 

Often, gentlemen, I shall show you, 
that you are already acquainted with 
that which I am to teach you ; and that 
in your most comj^icated labours, you 
obey instinctively, or by observation, or 
by the nature of things, the rules which 
science imposes. 

Do not conclude, however, from this 
statement, that you will gain nothing 
by knowing the dear, defined, and exact 
expression of these principles : you would 
fall into a serious error by adopting this 
condusion. 

The principles of science are truths re- 
duced with exactness into the smallest 
possible number of words ; truths which 
express the necessary rdation existing 
between the objects of our conceptions, 
or of our labours. 



Each of these trutha is susceptible of 
an immense number of applications ; and 
the mode of making these applications Ip 
of primary importance. By this know- 
ledge, in all new cases which present 
themsdves to you, you will know before 
hand what will be the most advantageous 
to put in practice ; consequently, you 
will not be obliged to explore, to make 
trials, and to waste your time and your 
materials : you will possess a faithful 
guide, which will direct you to act bettv, 
and to act more surdy. 

Mechanics, as I ought to teach them 
in this course, is not merdy the sdence 
which explains the operation of machines 
properly so called ; — it explains the rules 
and the laws of every action in which 
force is employed, wheUier great or small : 
of every action in which motion occurs, 
whether slow or rapid. 

As there can. be no labour without 
motion, and without force, you see al- 
ready, that every sort of labour, applied 
to every profession, enters into the sphere 
of mechanics. 

Thus we shall explain the prindples 
and the rules which regulate the action 
of machines, the action of instruments, 
and of the limbs of man, the most pre* 
dous instruments with which nature 
has endowed him. 

Perhaps you may offer to me a very 
natural objection against this design,*^ 
WUl a professor protend to teach us how 
to work, who is a stranger to e^di of our 
pfoftssions? Will he teach us to hold 
our tools property, and to manage ihem 
adroitly, who perhaps could not make the 
most simple artide which we produce? 
These are manual processes, whldi 
each of you can put in practice much 
better than I can ; and so ha from wldi- 
Ing to teach you these, it is fh>m you I 
would seek instruction, if I wished to 
practise them. 

But there are general methods of im- 
proving your labours, which do not 
depend upon any art in particular; 
methods whidi it Is important for yon 
aU to know, and of whidi a part only Is 
known by each of you. These are the 
methods of which a profiessor must take 
advantage in order that you may be abls 
to execute in perfection the products of 
industry. They will accordingly furnish 
the materials of my course of lectures. 

Ought these products to have a 
certain figure, determined before hand, 
a fixed size, or weighty or indispensable 
proportions, &c. ? Ton must^ la tht^ 
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In length, id breadth, and in 

In manf dlrectloiiB. pHn1lel> 
r perpendicnUr. You work 



del In le«B, Htmttlnii 



. it 1, K 



Ibe objert to be prodnted ; 

duttions to be made, and ssienve give* 

fon the meane of making tbem. 

You aer already, gentlemen, that io 
order to eiecute tbe worV ivhicb bai 
been ordered, you oiigbt to haTe very 
euct meaiqres : you ought to know 
the dlTliione and the use of the metre, 
of the litre, of the kilogram, fm. 1 shall 
explain to you these meaaures, their me, 
and the adrautage^ lu to fatiility and 
uniformity iThich they present. 

Some notions of elementary geometry 
are neeeasnry, in order to take these 
measurm.and lo refer Ihetii f^oin an object 



Decessary to comprehend the form 
rtain products of industry, and the 
n of machines. I shaU explain 
: which appear to mc to be indls- 
able. 

' in the arta every thing were done 
. the rule and the compass, this 
riedge of measures and of geo- 
y would he sufficient. But there 
nany tbrmi which cannot be thus 
d by a mechaulcal motion. Such 



strumenU, is the most confined. Such ia I 
that of the porter, who cirricB burden 
upon bis head, or bis ibouldera. Snch 
is Ibat of the haker, who kneiidB the 
dough with his hands: oF tha pea- 
sant, who presses the grapes with bii 
feet 

This part of the arts is the most li- 
mited in the circle of iU oreupationi : 
it mquires ihe least intellect, whllM it 

purely animal force. For Ibis reason, 
the professions which are thus everdaed, 
are regarded as the lowest species of hu- 
man industry. 

Here, gentlemen, I must make you 
understand, how derldedly mechaaics Is 
a friend to workmen. Its objuet is to 
diseneumber them of those o*erwhdm. 
Ing labours, in which man can only peF- 
fonn the part of a horse, of an an,, or of 
an 01, to drag, or to entry burdens. It 
is saccessfully occupied in fladlng, ia 
behalf of the industrious man, ten do- 
grading labours, where the powers if the 
mind and of the body mutoally aailst 
and succour each other. 

Let us compare, for example, two 
great cities; Ihe one where Ibe Inha- 
bitants can procure water only by means 
of water-carriers: the other which ob- 
t-plpes and actueducti 



friezes, and sc 



uouldlng 






by > 






.uiUai 






trees, 

flowers, lee which are to be printed, 
eoemred, or Kulptured, upon wood, 
metal, stuff, and the like. 

The tmoing of these objects requires a 
knowledge of drawing, which refers 
sometimes to figure, sometimes to orna- 
ment, and sometimes to landscape, ac- 
cording to the nature i 
irhicb the artist wisbea t 

tn all these kinds of drawing, there 
are means of perfecting the eye by the 
hand, and the hand by the eye , means 
Wbieh are valuable to the artist These 
we have studied, and shall attempt to 
explain them to you. 

Hitherto, gentlemen, we have been 
engaged only with the prFparalinns for 
the labour employed ti 
ducts of industry. TI 
Bomelimes with the force oi macnines, 
sometimes with the force of the work- 
men, and generally with the two forces 
combined . 

Laboai' which operates witiiout iu- 



■ait, 



St town, a great number of 
he empioyeil, to tarry tbo 
«els which are inconvenient, 
er to each house. Tha car- 



: by t 



I handle. In 



hoop, he 

wonld be obliged to make painful eSbrls 
in keeping bis arm out of the vertictl 
position. Id order that the paili might 
not strike bis l^s, by the effect of their 
weight 1 the hoop lakes olF the inconve- 
nient pressure of this weight, by adapt- 
ing it to the walk of the carrier. 

We see already how this labourer can 
double Ihe quantity of water whiuh he 
furnishes to his customers, by merely 
making use of a hoop and a cord. Th( 
assistance of machines enables him (o 
nblain uiucli greater results. Let him 
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employ a bull holding [hirly-liro, or 

^Ihirtp-iix limea na mncli ns bia pail, and 
lethlmplaiiell upoiialilllecnrt. Thun, 
irilh»ul greatir labour, he ivill bi nble tu 
trangport fi-nm slitnen tn dghlHii limes 
U much water Ihrongh tin town, b^ 
Willi the mnl niiil tho hoap; ntid fi'orii 
thiny-tw-a to Ihirlf-sli timea sa niiich 
Mivithitvoiadhaldin thehanil. Surely, 
ItsppMrs to roe, that n great benellt Is 
ktra obuined by the use of the moil 
■impla of machines. 

Thg water-cart, howsver, will oaly 

MTTS to bring tlia water to lbs doora of 

the houaea. How WFrg Hml tallj{Ding 

la tho operation of carrying iii-o palls up 

I the stairs, and convey! 

Kvtu and cigbt stories besiaea toe groanu 
floor? 

Let us DOW transport ourselTei Into 
the town n-bere the water in rlevHled 
to the top of the hoiues, by the means 
famished by hydraulics, thst Is to say, 

U. by that part of mechanics in which wa- 

^^Jar la employed. 

■ I aoB the DGcnpallon of many tfaou- 
^nilDd nwo, before employed as beasts of 

■ thmught or burdfn, changed for as oc- 



nals 



employment to a inulttli 

The bricklayers, the mas 

penlers, the engineers, eieci 
and tho a<|ueduc[8 necaasai . 
ing the water to Ibc town. The miners, 
the (bunders, the plambura, prepare, lay 
down, and solder together, tho pipes of 
wood, of iron, and of lead, wblch are to 
Islrlbnte the water. Lailiy, inspectara 






urvey I 



. dial 



and I 



I obTiati 



e there 



for their overwhelming labour. 

ir the ivaier of the canals, and the 
aqueducts is nut naturally sufficiently 
high, pumps must be constructed to raise 
it higher: hut, instead of latlgulng men 
by turning in a cinJe, like (hd slaves in 

are erected ; iiorkmen are employed 
either to take care of the fire, or to turn 
ooeaBioDBlly some cocks: by thuse eaey 
and unlabarluus occupations, they regu- 
late with facility the neatest mechani- 



cal fi 



[Tqb 



St.] 



LETTERS AND dUERIES, 



ON DRAINING OLD WASTES 
IN COAL MINES. 
GentLXmBN,— In No. LXXVIII. 
»r the pretent Vol. of your Magazine. 
I obaerre ui attack upon me by A. K. J., 
without a hint IVom you on his severity, 
nor what is worSK — his want of candour; 
indeed foi' hia severity I care nothing, 
provided it was founded on truth. In 
my first letter un draining wastes, 1 said 
pUinly that ' 



sainted with 






.rking; 



No. LXXV., lu remove 
some mistakes, I stated my knowledge 
of what is called the dip of coal, and the 
iaelination of the strata of the earth in 
general. U this preundlng to know the 
theory of coal mining, as A. K. J. saya 
la bia outset? The cose this writer se- 
Ucta to overthrow the use of a syphon 
nmj aometlmes occur in practice, for 
angbt I kmiw, but surely those who 
wonld cDtivey the water running out at 
tha itUMith of a coal pit. to the bot- 
tom of another, and then pump it 
np again, could have little to boast 
«dtbM- of knowledge or economy. It 



that, by the surface of the water, I 
andsrstood the water In the body of the 
waste-, beside whicb, that iu a pit, 
though it were full, would be like a 
drop In the bucket ; but this pitfol, 
though aninll in quantity, would be tre- 
mendouB in its eRecIs ; for, if 30 
fathoms deep, IE would exert a preiaure 
of about 45 tons against every sqnare 
yard of the mine below; and if there la 
such a thing as working at an uncertain 
dlatance from a mine go charged, or 
venturing to make an opening Into it 
however small, it is surely the eilreme 
of Ignorance or fool -bard Iness. In aueh 
a case. It would certainly be inost 
raliomil to draw off tho water by the old 
pit, elllier by an engine on a. temporary 
erection, or by pipes leading to tho en- 
gine of the going work, which, by a 
sigyile contrivance, might pump the 
new and old mines alternately. 

A. K. J. acknowledge* that there are 
other cases more tavourable to my plan, 
but still he is determined to have noth- 
ing tn do with it, but to let it run; bat 
neither I nor the syphon need run fcr 
for all thst Mr. A. K. I. V.ttfcKK.i.e-'ttv 
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with bis wt at ^is back, by which I pre- 
aame he means the Colliers* Association. 

Yours, &c. 

G. M. 

'Glasgow, SOth June, 1825. 

P. S. — The aboTB Number omtaios 
another letter on the same subject, by 
L. M. ; it is more civilly written, but 
tarns wholly on the same point, mr. 
die old mine being full of water to the 
pit mouth : the only case that either 
writers could discover in which the 
syphon could be inapplicable, and that 
only till the water in the pit is reduced 
to the level of the roof of the old waste; 
and I think I have above shown both 



the danger and want of aciopMimj tbfft 

would te in letting such pitfiil of watsr 
iijito the workii^ mi^.? by any meaiu 
whatever. — G. M. 



QUERY. 

I. have often seen, during 
weather, bells about tfie siae of 
shot on the bottom of shallow fresh aai 
aalt water, on solid rock, aand, and mam 
bottom, and if the water was agitairit 
they rose to the top : how came they ti 
be formed there, or how do they stay at 
the bottom when air is so moeh ligfctv 
than water? 

J. W. 



MISCELLANIES. 



Matter, — When wise men are asked, 
what is the soul? tiiey answer, that iliey 
Iqiow not. If they are asked, what is 
patter ? they make ^e saine reply. It is 
true* that there are professors, and particular- 
ly scholars, who know all this perfectly ; and 
when they have repeated that matter has 
extent and divisibili^, they think they have 
said all: being pressed, however, to say 
what this thing is which is extendedi they 
find themselves considerably embarrassed. 
It is composed of parts, say they. And of 
what are these parts composed ? Are the 
elements of the parts divisible ? Then they 
ace mute, or they talk a great <|eal ; which 
are equally suqucioos. Is this almost un- 
known being called matter, eternal ? Such 
was the belief of all antiquity. Has it of 
itself active force? Ma^y philosophers 
have thoi^t so. Have those who deny i^ 
a right to deny it ? You conceive not that 
matter can have any thing of itself; but 
how can you be assured that it has not of 
i/bself the properties necessary to it? You 
are igncMrant of its nature, and you refuse it 
the modes which nevertheless are in its 
nature; fqr it can no sooner have been, 
than it has been in a certain &shion*-it 



has had figure, and having neceassrilj 
figure, is it impossible that it should net 
have had other modes attached to its cob* 
figuration ? Matter exists, but you know 
it only by your sensations. Alas ! of vhat 
avail have been all the subtleties of die 
mind since man first reasoned ? Geometry 
h|ui taught us many truths, metsphyiici 
very few. We weigh matter, we messoe 
it, we decompose it ; and if we seek to ad- 
vance one step beyond these gross opm- 
tions, we find ourselves powerless, and 
before us an immeasurable abyss.—- Foftotre. 



Gvnpowder was invented by Berfliold 
Schwartx, a monk, at Goalar, in Saxoi^, 
Anno Domini ISSO, ten years after whi& 
Schwartz died. In febulous history its 
origin has been assigned to Ldcinius Oicai, 
a Roman of celebrity in the early annsls cf 
Spain, where gunpowder was lued witbin 
fourteen years of its discovery* and in Eng- 
land, not tiU the year 1418^ The kaov- 
ledge of gunpow4er is lodged with As 
C!Unese, and the oriental tribes of Cal^ 
mucks have possessetl the svne art for tiaie 
immemoriaL 
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SiK, — In tompliaace with your 
re<{ao*i, wu ilorwartl you a sketch 
of the macliinery of the Geoige IV. 
Twin Steam-BtHit employed on this 
ftrry, and we shall now proceed to 
give a (lescriptjou of that part of it 
invented by oorselveB, the utility 
of wliich you have freijuuntly H'it- 
nesseit, and irhich you ari* pleaseil 
to think may not be uninteresting 
to the acientitic pulilic. 

The object of the contrivance we 
are aboat to descrilje, in (o regulate 
the motions of the ateam-vesBel in 
a more easy manner than bereui~ 
fore. By the mmple motion of a 
email handle, or index, placed on a 
table upon deck, in view and in 
hearing; of the man at the helm, 
and of tlie master of the vessel, 
every movement wltich the engine 
ia capable of giving to the paddle- 
wheel may be at once commanded. 
The vessel may be moved forwards 
or backwards — or may be retarded, 
or enUrely stopped — at any given 
moment, by merely turning the 
handle to the places denoted by the 
graduations oiF a dial-plate. No 
skill is required for this purpose, 
80 that the ma<iter himself, or a 
aulor under his directions, can per- 
form the office as well as the ablest 
engineer. Thus, the contiision 
which frequently arises at night in 
calling out lo the engineer below, 
is avoided, and any ambignity aris- 
ing from the word of command be- 
ing transmitted through several per- 
sons entirely prevented. In point 



of tact, it places the en^ne as 
under command as the rudder is— 
an undoubted improvement upon 
the clumsy method of, bawling onl 
to tbe engineer below,' who eiitier 
may not hear, or may chance to be 
out of the way, 
which may lead to 

The different parts of the ma- 
chinery are not exactly an'anged ia 
the sketch as tliey are executed in 
said boat, bnt we hope that tb« 
principle will be better understood 
from having arranged them ao as 
they can be better seen in the plate, 
%1. 

rhe cylinder and jacket are cast 
in one piece, connected at the bot- 
tom, but altogether disconnected at 
the top when cast; the Taeaoc)' 
between the two is closed at the 
top by an iron ring, and hemp ot 
rust packing in the joints. The 
stesm from tbe boiler enters be- 
tween tbe cylinder and jacket by 
the branch A, passes round the 
cylinder, and communicates wicH 
the side-pipe C of the valve-chest* 
by the branch B, but cannot enter 
the cylinder when the steam -vnJvea 
D D are shut. Tbe eduction-valvei 
E E are situate below the steam- 



Tbe 



[■valve rods work 



through a flai packing nl F F, i 
are made hollow, to allow tbe educ- 
tion valve-rods to pass up the centra 
of them; they are also made ur- 
tight by a flax packing at G G. 

Tbe valve-bfters H H H H, an 
fast upon the lifter-rods I J, only 
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repreaeiit- 



whicb can be properly seen ; 
ot of the one brtheHt from 
e 18 seen at the rocking-sbftfL 
if tLese rods lifta the upper 
-valve and lower edueliun- 
and the oUier the lower 
valve and upper ediiuiion- 
The lotver steam .vali-i; and 
eduction- valve are 
lifted in 6g. 1. 
I rocking- shaft K, turns and 
» U{>on its centre about 40", 
\viag two spanners (or palleU) 
jecting' jroni it upon opposite 
cause tbe lifter-rods an<l tlie 

connected with them to rise 
itely. The Ufter-ruds fall by 
own weight, and when the 

are bori/ontal, all the valves 
lit, and fur an instant of time 

rocking-shafi receives its 
ilfrom an accertric-wheel M, 
OD the crank-shaft. The 
Fthis wheel with relation to 
ik and valves, is a ])oint of 
;|ble nicety, as upon this 
: the opening anil shutting 
ilves at the proper time. 
KCeotric-rod N, ia support- 
ie crank-shaft by a project- 
ion each side of the eccen- 
eel, turned concentric with 
t& by the brass pieces O. 
irrods P, pass through these 
^ces, and slide freely in 
■ This part is shown in the 
1 rt fig. 2, with part of the 
^or paddle) shaft, and the 
n one end. The other end 
ficentric-rod is supported on 
!er Q; and as tbe craok- 
irnii round, the eccentric- 
tola backwards and forwards 
|ce equal double tbe eccen- 
1^1; and as the said roll is 
ted with the rocking-shaft 
k ^uhle-ended spanner R R 
f end of it, consequently the 
hvill tmvel from one 
a arch of motion lo 
iB aame time that the 



crank-slinft makes half a revolution, 
or in the same time that the steam- 
piaton travels ftain the top to tbe 
bottom of the cyhnder, or from tbe 
bottom to the top. The steam- 
piston is represented in tbe middle 
of the cylinder, and as the lower 
steam-valve and upper eduction- 
valve are open, the piston must. 
be ascending-, and as tlia crank is 
L'onnected with the opposite end 
of tbe walking-beam |or lever,) 
the crank wilt be descending. By 
the time tbat tbe piston has reached 
the top, and the crank the bottom, . 
the rocking-shaft will be in that 
position where tbe pallets upon it 
are horizontal, and, of course, all 
the valves ivill be shut. But the 
momentum of the paddle (or fly) 
wheel carries on tbe motion, and 
immediately tlie two valves that 
were formerly abut, vix. the upper 
stcaui-valve and lower eduction- 
valve, are opened, and the steam 
presses down the piston with a 
force equal to the difl'erence be- 
tween its own elasticity and the 
elasticity of tbe uncondenaed va- 
pours below the piston. Thus tbe 
engines will continue to go, and 
the paddle-wheel to turn in the 
direction of the dart. 

But that we may endeavour to 
explain to you the method of stop- 
ping or reversing tbe motion of the 
paddle-wheel, all that is necessary 
is to shut all the valves ; and this 
is effected by disengaging the ec- 
centric-rod from the spanner of the 
rocking-shaft, and the valves all 
abut of their own accord, by tba 
weight of the valves, lifter rods, &c. 
and the engine will stand: and to 
set the engine agoiog, either the 
one way or the other, is to lower 
the eccentric-rod, to take hold of 
tlie double-ended spanner on the 
end of the rochiog-sbaft, as repre- 
sented on the sketch, and then the 
paddle-wheel will move in the di- 
rection of the datt, ot lift it\e *t- 
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centne-rod lo the top of the apaa- 
ner on the rocking-shaft, and then 
the paddle-wheel will move in the 
opposite direction. The use of the 
sector -formed appendages T, on 
the end of the eccentric-rod, ih to 
conduct the pins on the eiida of 
the double'ended spanner into the 
notches adapted for them ou each 
aide of the eccentric-rod. The 
form of which h better seen de- 
tached, at tig. 3. 

The hand-gearing, for starting 
or stopping th« engines, is situated 
upon the deck of the boet, and all 
concentrate<l upon the top of a small 
tahle in view and in hearing of the 
man at the helm, or the master, 
who directs both, when coming to 
the quay. 

I, a double-ended handle, wtich 
is upon the npright ahaft 2, on the 
lower end of which is a bevel-wheel 
3, working into another wheel i; 
this wheel is on a lying shaft, which 
extends from the one engiae to the 
other, and carries on each end of 
it a spur-pinion 5, which pinion 
works into the rack 6. There is a 
similar rack connected with the ec- 
centric-rod' of the other engine, 
into which the other spur-pinion 
works, so that, by turning the han- 
<He I, both engines can be started, 
stopped, or reversed, with the great- 
est facility and certainty that could 
be wished for. These bevel-wheels, 
Bpur-pinions, and racks, must be so 
proportioned to one another, as 
tiiat two complete turns of the 
handle 1, raises the eccentric-rod 
ffom the lowest to the highest po- 
sition. One turn of the handle 
raises or lowers the eccentric-rods 
into the stopping position, and one 
tnm, either the one way or the 
other, as circumatances requii'e it, 
sets the boat ahead or astern. 
There is a projecting piece 7, fixed 
upon the upright shaft, wliich 
catches into a notch, pressed by a 
spiiug, which support* the racks 



and eccentric-rodfi, at any of tba I 
three positions that may be re* 1 
quired. 

As the said upright shaft makes 
two turns, and always stops al the 
same point, it is nut suitable for the | 
index. To remedy this, there is 
small pinion 8, below the table, 
working into a wheel 9, with four 
times the number of teeth, for car- 
rying the index 10. This wheel, 
making but half a reyolulion for 
two revolutions of the uprigfat shaft, 
makes the index upon its arbour 
stand fore and aft when the en^nw 
are going, and thwart ships iriim 
the eccentric-rods are set in the 
standing position. 

The index 11 is connected viA 
the regulating- valve 1 2 by rods and 
spanners, and tumej by band, H 
circumstances require. 

The index 13 is connected with 
the injection-cock by rods and span- 
ners, it being always shut befiiK 
the engines are stopped, and opened 
when the engines are started. Each 
engine has separate gearing for the 
regulating -valves and injection- 
cocks, and graduated circles on 
brass plates, to show, by isspec- 
tion, toe position in which they are 
standing. 

When the engines stand for soraa 
time, it is necessary to let tfao stem 
pass freely through them for two 
or three seconds, on purpose to best 
them, and expel any air diat may 
have got inside. For this pnrpoM, 
the long handle 14, standing by tba 
side of the table, is 6xed to a abaft 
15, which goes across the frcmt cf 
both engines, and by four abort 
spanners (or pallets) upon it, UfH 
all the valves of both engines, and 
allows the steam to pass fire^]' 
through them by the air-pump 
valves. The engineer knows by 
the Honnd, when to replace tM 
liandle in the position shown in the 
sketch; and having previously tet 
the index for the bead or sRra mo- 
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in the tUrection wanted, and 
adjusted the Nteam regulating in- 
' 11, the last thing be has icot to do 
to open the iDJection-cocka, aud 
imediately the engines start in 
e direction wanted. 
Thus we have, at your request, 
ideavonred to sketch and explain 
you such porta of the ferry twin- 
boat, George the Fourth, of thi^ 



place, as you more particularly 
wanted information reacting. — 
We hope that it is done in such a 
way as you will understand it ; but 
if any I'mther explanation is wanted, 
be so kind as write us. 



We a 

Setvanta, 



, Sir, your very obedient 



i. & CuAS. Carmichael. 



bodies i 



ON THE MEANS AFFORDED BY THE PENDULUM OF 
MEASURING THE FORCE OF GRAVITY. 

and t)iese retardations or acceler- 
ations, being accumalated by re- 
peated oscillations, render the slight- 
est deviation jiercoptible, by means 
of a corresponding effect being pro- 
duced in the clock to which the 
pendulum is attached. 

This instrument, the application 
of which to clocks has greatly pro- 
moted the progress of astronomy, 
consists of a body suspended at the 
end of a thread or road, moveable 
round a fixed point placed at the 
other extremity. The instrument, 
if once moved out of its perpendi- 
cular situation, and then abandoned 
tn tlie action of gravity, will move 
backwards and forn^rda for a con- 
siderable time, performing oscilla- 
tions very nearly of the same dura- 



that farce by which 
e continnally urged 
rwaruB a centj*. At fintt view, 
tie would im^ne that the fall of 
tdies woukl be the same in all 
Kts of the earth. This, however, 
'a know is not the case; and the 
uiation has been ascertained from 
Ryages made for astronomical pur- 
Qses, t« be owing to the figure of 
le earth, which is nearly spherical, 
id to the difference of the ceotri- 
igal force in different degrees of 
ititude. 



This power acts upon all bodies 
t proportion to their masses, and 
ends to impress upon them equal 
elocities in equal times. But we 
nd that as we proceed from the 
oles to the eijuator, a diminution 
I the force of gravity cakes place. 
'o discover, therefore, an instru- 
lent capable of measnring the io- 
msity of gravity in different siHta' 
sns, and at different pans of the 
trth's surface, was a desideratum. 
( was found impracticable to do 
Ais by means of the common 
balance, on account of the varia- 
tione affecting equally the body 
which is weighed, and the weight 
to which it is compared. 

The pendulum was, therefore, 
resorted to, and was found exactly 
to answer the purposes re<]uired, 
bscause its oscillationa are acceler- 



In consequence of the retardation 
occasioned by the resistance of the 
air and friction, every vibrgciou 
will be B httle shorter tliaa the 
preceding one; unless, when these 
are removed, (which we find it is 
possible in a great measure to do,) 
we perceive that the vibrations are 
continued lor a longer period ; and 
fi-om this we are entitled to con- 
clude, that if those causes of re- 
tardation could be entirely removed, 
tlie vibrations of the pendulunt 
would continue for ever. 

The simple pendulum to which 



ated or retarded by the minutest all the experiments of the pendulum 
»)leHitiio» in the force of gravity; are referred, in whatever porta of 
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the earth ihe^ &te in&de, conoisCa 
of a single ivei(;ht attached to a 
Ntring, supposed lo be devoid of 
l^rily, asd performing its vibra- 
tions freely, without reHiBtaoce, 
either from friction or the air. By 



ibe JilEculty nluch presented itnelf, 
arising from the size and figure of 
the suspended body, and the leugth 
and iveight of the rod by which it 
was suspended, being neressarily 
included in all calculations and in- 
restigntions on this subject. 

The first prouf of a positive and 
incontrovertible nature, of the di- 
minntion of gravity at the equator, 
was afforded by means of the pen- 
dulnni. M. Richer bein^ sent, in 
1672, by the Academy of Scaeucee, 
to Cayenne, for the purpose of 
makutg astronomicBl observations, 
found that hia clocks, regulated to 
mean lime at Paris, lost a percepti- 
ble ({uautity every day. 

The Island of Cayenne is only 
about 5" from the equator ; the 
discovery, therefore, that a clock 
regulated at Paris by the mean 
motion of the sun, after being tran- 
sported thither, lost erery day 2 
minutes, Sti seconds, was an im- 
portant one. 

By ihitj experiment it was clearly 
established, that the force of gravity 
at Cayenne was less than at Paris ; 
for when the pendulum deviates 
from its vertical position, the at- 
tracting force is gravity. When 
the power of gravity is increased, 
the time taken to return to its 
former siluation by the pendulum 
is less ; and when, on the other 




hand, the power diminishes, the 
time is increased. 

This experiment exactly 
cided with the reasoning of i 
niaticiaiiH concerning the earth, n 
ilepressed lowards the poW The 
pendulum affords the best nteana of 
determining this, as well as the 
theory of the diminution of gravt^ 
towards the equator. 

One great advantage that hta 
been brought forward, ss potsessed 
by the pendulum in measimtig the 
force of gravity, is, that its vibra- 
tions are little affected by the direc- 
tion of that force ; wbereas, ibe 
measures of degrees are extremdjr 
sensible to whatever affecti titt 
direction of gravity. It is perfedlf 
unreasonable to imagine, howeTe^ 
that the pendulum, brought at it 
has been to so great a state of sen- 
sibility Bs to be able to measure 
this force 



that 



uninfluenced by the irregnlaritiee 

It may exist under the sur&ue tt 
the earJi. 

The various evperimeDts of Cap- 
tain Rater are extre>nely interest- , 
ing, and have tended to throw h^ 
on this instrument ; the nature of 
which had, for so great a length of 
lime, perplexed philosophers of 
every country. 

In every thing he asserts, we are 
able to coincide, from the experi- 
ments by which he establishes every 
thing he brings forward ; which ii 
what cannot be said of all who fne- 
ceded him, in many of whose dis- 
quisitions on this subject nwch ■ 
stated that would certainly be in- 
capable of verification by experi- 
ment. Z.Z.Z. 



METHOD OF STUDYING MATHEMATICS 
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Gentlemen.—Iu NcLXXVIL 
of your Magazine, a Correspondent, 
J. B. H., wishes to be informed 
what are the best treatises on four 
very important subjects. Two of 



them (mathematics and ge<^;raphy) 
I have made my particular study, 
and have also had long experieiKe 
in communicating a knowledge of 
them to others. It may, l' 
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^deemed preNumption in me 
b that 1 may be able to 
jronr CarrflBpondenC and hia 

KH to the counw they ought 
e, and the books they on)^ht 
*" ' their laudable endea- 
I n kDOwled^ of theK 
dence8. Were I ac- 
t with the drcnmaianeea of 
liren, I Hhoulrf be better 
lit my remarhe t« them. 
i« and Gnatices may not 
im to follotv up the direu- 
t^uld g;ive them, in order 
I a knowledge of these 
In the most eligible man- 
it, taking it for granted 
f are so, 1 sliall lay down 
[ think they should in 
ttdopt. In mathematics, 
}it first to make themselves 
ly scqnmnted witfi aritli- 
branch, the practical part 
ix commonly ailended tu 
one, while the theory is 
tentsbly neglected. The 
ich derelopen, in the clear- 
^DSt elegant manner, the 
■ of this department, \% 
i Leslie's " Philosophy of 
c." This work, how- 
' be considered loo high 
tfae generality ofmechan- 
nhaae. But there is an- 
t»t excellent work on the 
by l*rofeH8or Tboniaon, of 
&•( Insdtution, entitled, 
mtiae on Arithmetic in 
land Practice." To this 
an gire my most tinqnali- 
tobation. While it contains 
IB moat useliil in practice, 
larranged in a more It^cal 
Ibiui is commonly adopted, 
mtains a plain elucidation 
^ndplea upon which the 
sperations are founded. — 
MMHtaidering its great merits, 
I of the cheapest works on 
vet) and deserves a drcula- 
italy greater than it haJ* 
'Obtained. When the stu- 




dent has made himself master of 
arithmetic, heshouldnext proceed to 
the study of the elements of algebra, 
and geometry. For the eake of 
variety, he might task himself in 
each of these stndies alternately. 
The one may often be made to 
throw light on the other, but it 
would be difficult to say which 
should be stndied firat, in order to 
insure the most rapid advancement 
in the science as a whole. On 
algebra there are a number of works 
nearly on B level with each other 
as to merit. Either Bridge's, Bony- 
castle's, Emerson's, Wood's, Saun- 
dersnn'n, Simpson's, Euler's, or 
Dodson's, will suit a beginner in 
the study of al^bra. But I would 
pDTticntarly recommend the three 
first to those who do not expect to 
have much assistance from a teacher. 
As to geometry, Simson'sand Play- 
fair's Elements seem to be in gen- 
eral use in the Univeniities of 
Britain. Of these two I give the 
preference to Playfair's ; but I am 
doubtful if many will join me in 
considering Professor Leslie's Geo- 
metry superior to either. His ar- 
rangement I could prove better 
fitted for instniclion than that adopt- 
ed by any other geometrician, and 
the demonstrations of his proposi- 
tions are commonly more elegant. 
While, however, I give mydedded 
preference to the work of this gen- 
tleman, notwithstanding much has 
been written to blast it» fame, and 
injure the author, by envious per- 
sons, end those generally ignorant 
of the subject, I am of opinion that 
either Playfair's, Keith's, Ingr'am's, 
Stone's, Bony castle's, or L^en- 
dre's, will answer periiectly well the 
purpose of the student. The last, 
it is but fair to observe, contains a 
considerable qtiantity of original 
and very ingenious matter, a irarti- 
culur in which it scarcely yields ti> 
Professor Leslie's. 

After the student has gone 
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tbrou^ t)je tint las books of geo- 
nietryi be niHy next proceed to the 
theory of plane trigonoDietry, which 
is usually itppended to the difTerent 
works on the elemeola of geometry. 
Hitherto I have BUppoHed his atten- 
lion to have been chiefly cOLfined 
to the principles of algebra, geo- 
ineny, and trigonometry. When 
he h«8 acquired a thorough know- 
ledge of these, he might then pro- 
ceed to the application of them to 
practice. But perhaps it n'ould be 
better, and 1 belieye every intelL' 
gent instructor of the science pre- 
fers, to have as much of the practii* 
as possible deduced from the theory 
as oc«auons for doing so present 
themselves ; for, by folloving up 
anch a mode, the learner becomes 
early connuced that the speculative 
parts are by no means so uncon- 
nected with what is useful in life, 
as he is too prone to believe. But 
I foi^et that your enquirer is not to 
have the assistance of a -teacher, at 
least his query would lead one to 
think HO, for I cannot suppose he 
has in view the Bttendance of some 
particular class, and wishes to know, 
through the medium of your Maga- 
zine, what books lie should use 
there. We all know that there are 
certain publications which every 
teacher chooses as text books, anil 
these he considers the best. As 
your querist, then, is to be self- 
taught, be must defer the study of 
practical niathemaiica until be bas 
made himself master of the theory. 
When the first six books of the 
Elements of Geometry are under- 
stood, a good plan would be to 
attend to mensuration of suifaces, 
and, after taking the elements of 
trigonometry, its application to the 
mensuration of heights and dis- 
tances might form the succeeding 
study. If, in his advancement 
to this stage of the science, he has 
been also attending to algebra, wtt 
may soppme him to have reached 



the higher equations; iu wbick 
case ft very iuterestiug atudy vill 
present itself, viz. the applicaliw 
ofalgebra ti> geometry. If J.B.IJ. 
or any of his friends, atlua thi« ta- 
viable height by tbeii' own eieniws, 
Scotland will bare cause to cm- 
gratulale herself upon the possH- 
sion of a few prodigies of genioB, ii 
a science which the generality cf 
people want so much patienceuii 
requisite for acquiring a knonled^ 
of it, while they have all that flip- 
pancy of tongue that is requiiile 
for its defamation. 

1 have described, what boob in 
necessary for coaciuctiug the anv 
dent through a first course of tin 
science; and as I dread thu I bm 
already made this lett«r iiudtiii» 
sable from its length, I will M 
unter upon a description of lb) 
best books for conducting bi> 
through a second course of i* 
subject. When he has gone n(i 
BB my directions point out, shinU 
your Magazine and myself be b^f 
in life, which is devoutly lo I* 
wished, I shall with much pleasin 
give him instructions how to pi> 
ceed farther. The conne I hit 
prescribed will, I ana aftaid, k 
reckoned too expensive, and mj 
call for more time than the mmi ■ 
mechanics can well spore. In ^ 
case I would recommend them u 
study some good synopsis ot tU 
science, such as In^am'e, or Uariii- 
son's, which, although they in 
chiefly prac^ca), contain in aui} 
instances the principles of the nd* 
But if economy is any object tik 
J. B. H. and bis Irieods, and if ikf 
reside in Glasgow, it is impow^ 
for tbem to gain this object tlov 
with a knowledge of mathemslb 
in a better way than by amliit 
themselves of the able assistsoa 
held out in the Mechanics' 1"^ 
Anderaonian Institutions. Al- 
though the gentlemen who conduit 
l^e departments alluded to in tbM 




MECHANICS' MAGAZINE. 



Blacea, cannot be expected to make 
Oomplete mathematiciana of those 
who enter under iheir tuition, in 
tbe short time that can be allotted 
to their coureea, they may acill 
Kreatly assist their students in lay- 
ing a foundation, upoD which they 

may afterwards witli little help rear ^aphy. — I am, youi 
a solid and useful superstructure. 
I find it impossible to give any in- 



in this sheet, with regard 
to the study of gei^aphy ; but 
should thia letter be deemed worthy 
of Btltnission amongst the good com- 
pany which frequents your Maga- 
zine, I shall hand you anotbev on the 
intereating science of geo- 



, itc. 



GLASGOW OBSERVATORY. 



Im tbe end of March 1809, a num- 
ber of g«itlemen met to deliberate 
Upon tbe subject of an Astronomical 
Observatory for this City, which 
bad been suggested by one of them ; 
tad, after conversations held at 
different times on the subject, it was 
■groad to obtain subscriptioDS, with 
toe view of erecting a proper build- 
ing, and procuring the necessary 
ingtrumenta, so as to form a great 
public seminary, and an ornament 
to the city. In consequence of the 
nwluiesa with which many came 
ibrwardtopatroniae the undertaking, 



cure a permanent interchange oE 
kind offices ; " ao that, by engraft- 
ing as a branch on the mighty tree of 
science, the Glaagow Observatory, 
it might be expected to flourish in 
perennial vigour and fertility." 

He carried with hiro introduc- 
tions to Dr. Maskelyne, Astrono- 
mer Royal; Dr. Herschell; Mr. 
Pond; Lord Webb Seymour; Dr. 
Wollaston; Dr. Young; Mr.Groom- 
bridgo : and Mr. Troughton. 

After liaving several conferences 

with these and many other acien- 

ti6c gentlemen on the sulnect of 

and having the prospect of realizing his mission, and occupying bimaelf 



their wishes, the friends of the Insti< 
tntion held their first meeting in the 
close of March ; a sliort time after 
tbe suhscriptiona were opened, when 
the aubecribers agreed to form them- 
selves into an association, under the 
tide of" The Aatranomical Society 
<tf Glasgow." 

They nominated Dr. Ure, (hy 
whose exertions a considerable part 
rf the subscriptions were obtained,) 
Observer and Superintendent. And, 
ID order to carry into effect, in the 
moat complete and perfect manner, 
the design they had foamed, thoy 
sent him on a scientific mission to 
London, with instructions to sub- 
mit the plans of the Society to the 
nuHt distinguiahed astronomers in 
England, and to solicit their advice 
and inatructiona in the design and 
Birangemeut of the building, in the 
choice of inatruraents, uid to se- 



for three weeks, with much ardour 
and diligence, in visiting every 
place where he enpected informa- 
tion, he was at length introduced 
to Mr. Webster, a philosophical 
arcliiCect, who planned the lloyal 
Institution ; an artist who unitea 
scientific attainments with classical 
taate and elegance of cxecuuon. 
After several conferences with Mr. 
Webster, the latter drew a plan of an 
Obaervalory, which, afMr receiving 
numerous alterations, was subjected 
to the inspection and criticism of 
Dr. Maskelyne, Professor Playfair, 
Dr. Wollaston, Lord Webb Sey- 
mour, Dr. Herschell, Dr. Wilson, 
Mr. Groombridge, Mr. Pond, and 
Mr.Troughton, who were all pleased 
to Bxpreaa their perfect satisfaction 
with it. He was also recommended 
to provide the ObaeiTatory with the 
following instrutuents '.^ — ^ TKS.t%L 
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circle, by Tfougtiton ; an aslrono- 
mical clock, on Hardin's improFcil 
consiniction ; a cIironomet<?r, for 
detOTDiiniug the duration of nn oc- 
culution, trengit, or eclipse ; an 
equalorial; aod a grand rpflecling 
telescope, by Herachell, 14 inches 
diameter ia the apertare, and 14 
feel lung. Likewise, a repeating 
astroDomical theodolite; a sextant; 
a reflerliag circle ; with several 
meteorological and other instru- 
ments for popular obseiTation. 

After Or. Ure had commuDicated 
the result of bis misuion to the 
President of the Institution, a meet- 
ing of the Committee was called, 
and the whole was submitted to 
their consideration. The meeting 
declared tbeinselves highly satisfied 
with the communication, and re- 
solved, after having obtained Gene- 
ral Brisbane's opinion (a gentleinnn 
who lias a private observatory of 
his own, and n-ho is at present 
Governor of New South Wales, 
where he continues to prosecute the 
8tu<ly of aijlronomy,) on the selection 
of the instruments, to authorise Dr. 
Ure to commission those which 
would require a considerable period 
to execute, and to purchase others 
which could be advantageously 
procured on the spot. General 
Brisbane having politely favoured 
the Committee with an immediate 
mply to their queries, in which be 
assured them their Observatory, so 
provided, would be truly magnifi- 
cent, the President immediately 
transmitted to Dr. Ure the result 
of the Committee's deliberations, 
whereby he was vested with full 
powers to treat for the inBlruroenis 
enumerated in his list. 

In the course of the Doctor's 
researches in London, he was for- 
tunate enough to meet with and 
procured a ten feet Horscbelian 
telescope in high order, and a fciv 
other instruments, by whicli he 
saved the Institution more than a 
bundreil gainens. 



The whole of these proceedings 
mari< the wisdom of the Comuitl^, 
as well as the ability and zeal of 
their misBionary, Dr. Ure. 

A proper site for the Obserra- 
tory having been previously agreed 
on, which is perhaps ^e best 
that could have been chosen, the 
highest part of ilie ridge of Gamei 
Hill, and whicli commands a de- 
lightful prospect, is free from smoke, 
is easily accessible, and not more 
than a few minutes' walk from the 
centre of the city, the ground was 
purchased for ifie building. 

This temple of science was e- 
rected according to the plan of Mr. 
Webster, and all the instruments, 
e:icept the mural circle, were pr©- 

The Institution, for a few years, 
appeared to flourish ; hut, a long 
protracted war, being succeeded 
by a state of great commercial em- 
barrassment, the funds of the Itisti- 
tution became unequal to \\» fx- 

Eenses, and the Treasurer, after 
aving advanced money until bil 
patience was eichausted, in order lo 
secure himself, in the year 1823, 
exposed the whole property to 
public sale. The building and in- 
struments were purchased by a few 
public spirited individuals, ibr die 
specific purpose of preserving tiiiem 
for their fellow-citizens, in order 
that the Observatory might be re- 
established the first suitable oppor- 
tunity. Mr. Longstaff, lecturer <hi 
astronomy, &c. having now under- 
taken ttti superintendence, arrange- 
ments are already making for the 
reception of annual subscribers, and 
in the mean time, the public are to 
be admitted to the use of the in- 
struments on liberal terms. 

With respect to theuseandimport- 
ance of astronomy, little, we should 
suppose, need be said. It is of the 
utmost importance to every com- 
mercial nation ; is the parent of our 
naval, and, consequentJy. of our 
commertwX ^eawiisa ■, a.ftd Iws been 
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the primary ageut in raising ntt to Ch? 
Gommandiugrankwcholdamongtlie 
)Be of the wortd. True, much 
.smut ta due to the diucuverer of 
laagnetic polHrity, and to the in- 
ventor of the cliroiinineter, but the 
■noetic needle is subject to great 
I^HiBtioni, in different parts of tlie 
Worid, and is greatly affected even 
fty local dreiuostances. The chro- 
' ometer ie also subject to great de- 
nmgeinents from accidental causes. 
jSat the hearens are the same, yes- 
Iterday, to-day, and for ever. By 
l&e knowledge of BBtroDomy, we 
Jan foretell the place of a star, of a 
vluiet, or die comiDeQcement of an 
^ipse, not only within an hour or 
y minute, but even within a few 
^ncoiidB. 

Many are the advantages of an 
lb«ervatory to the citizens of 
!la«;ow. In the first place, it will 
laue them to adjust the public 
jtlocka of the city ; in the second 
'ibnx, it will eaahle the mariner to 
Became acijuaiDted with the requi- 
^te manipulations anil details of 
inlical astronomy; in the third 
ace, it will enable young persons 
bodi sexes, who arc studying as- 



|ttete acquaintance 
ihan can possibly I 



It the u 



possibly be obtained with- 



for.n 



Vfithbtandiug the advantages of i 
ieriea, plauetariums, and tellurians, 
in unfolding to the young mind a 
iCnowledge of the construction of the 
vniverse, yet the actual observa- 
^n of the heavens is the easiest, 
Aw noblest, and the most improv- 
method of acquiring a luiow- 
of their structure and revolu- 
; and in the last place, be- 
itdes supplying a noble recreation 
tive citizens, during; the 



How tu out the thread 
■orew-nails, as practiMd 
- - -lea in England? lit 



interval of business, it will also 
enable gentlerfien, at a small annual 
expense, to enjoy, in the greatest 
perfection, the u^e of the finest 
telescopes which art can fabricate, 
sad which camiot be ailvaniageona- 
ly procured for viewing either the 
heavens or the Nurrounding coun- 
try by any private individual, but 
at an immense expense. This 
ought to be regorded as a luxury of 
the most refined and elegant de- 
scription, and will certainly tend to 
diffuse an additional light over the 
public tnitid, and to give occasion- 
ally a pleasing and elevated turn 
to the conversation of the social 
circle. 

Finally, it is a knowledge of 
the science of astronomy which has 
enabled man, frail and feeble as he 
is, to bravo the mighty power of 
the tempest, even on the fluctuat- 
ing bosom of the deep. Ciuided 
by his knowledge of the heavens, 
be fears not to quit the sight of his 
native shores, and wander amid the 

known lands ; by the aid of astro- 
nomy, he compasses the wide 
world, blesses his own country 
with ibe riches of every climate 
which is visited by the light of hea- 
ven, and opens an intercourse with 
all the inhabilanls of the earth, for 
the universal distribution of know- 
ledge, and for the civilization and 
improvement of the habitable globe- 
In a short time we will resume 
this subject, and enter more into 
the minutite of the plan which the 
present spirited proprietors intend 
adopting. We are enabled to state, 
however, that the whole will be 
conducted on the best footing, and 
the manageinent of it strictly popu- 
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LIST of aFTcnl of the umt f minent P^i!<teii» of the Oi-n Scaooi, with * Si»le of that 



Ramin tod ) 
Floientine, ( 

Fnnch! !!'"! 
Ixinbtrd, — 

Flouldi, 

Lombiird, .... 

Vmetum, .... 
LumbMnlt .... 

nnnuh, ...... 

Flnniib, 

ROBUD, 

Lombttd, 

JUmun, ... .. 

Flemiih, 

Roinui, ... i 
Lombard, .... 

Fkmub....... 

VenetiBn, .... 

Venetian 

Rnman, 

VenetiBn, .... 
Baaui, 

Honun, 

VenetUn, .... 

Fran*, 

RoDun, 

RoBUU, .-.!.. 

TVehcIii 

Flemiah, 

Hanuti, 

Veoetiin 

VeiMtiw, .... 

Roman, 



AlbaiiD, bora laTH, dial 1660 

Albert Dunr, boin 1170, died 15^3, 

Andru del Sane, bora 1478, dM 1630, 

Baroche, born ISes, died liSie, 

Junei BasHU, born 15fi3, died ISIS, 

John Bellin, bora 1121, died laOI, 

BouidoD, born 1513, died IQSB 

Le BruDj bom 1680, died 1680, 

Claude Lorraine, bora 1600, died I6Sg, 

ADDibal Curacci, bora 1S5T, died 1606, 

Correggig, barn llOi, died 1534, 

Daniel de Volterra, bom 1509, died 1668, .... 

Diepembeck, bom I60B, 

DoDiiaechino, bora 1581, died 1611 

Geo^ooi, bom HTT, died 1511, 

Gaido, born 1575, died 1618, 

Holbein, bora UBS, died 1544 

James Jordans, bora 1SS4, died 167B 

Locio Jocdaoa, bora 1632, died 1705 

Julio Romuio, born 1446, died 1500, 

Ijnffane, bora IsSl, died 1647, 

Leonudu da Vinoi, bora 1445, died 15S0, .... 

Lucsd de Leide, bom 1495, died 1SS5, 

Michael Angela Buonarotti, born 1(74, died 

Michael Angdo Canvaggio 

MuticuB, bora 1536, died 1590, 

Otbo Veiiiu9,bora 1 556, died 16S1, 

Fijma, the elder, bom 1460, died 1556, 

Palma, the younger, bora 1544, died 1636,.... 

ParniMan, 

FanI VeraneK, born 15S1J, died 15SB 

Ferin del Vague, bora 1500, died 1647, 

Pietrode CortoDa, bora 1596, died 186Q, 

FIctro Feragino, bora 1594, died 1602, 

Polidore de CaniTBggio, bora 1696, died 1643, 

Pordeoon, 

Nichoki Poussln, bora 1694, died 1666, 

Primatrice, died 1570, 

Rtphael, bora 148% died 1580, 

RciobraDde, bora 1606, died 1666, 

Rubene, bora 1677, died 1610, 

Saliiati, bora 1510, died 1563 

Le Soeur, bora 1617, died 1655, 

Tenien, bora 1569, died 1619, 

Fietro Testo, bom 1611, died 1650 

Tintoretto, born 1518, died 15S4, 

Titian, bom 1177, died 157S>. 

Vandfck, bora 1699, died 1641, 

Vanius, bora 1556, died 1631, 

Tadee Zucree, bora 1580, died 1586 ■ 
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M, DUPIN'S ADDRESS TO THE MECHANICS OF PARIS, 
DdlTer«<I in NovBinber last, at the Conat^rntoiR Royal Dn Arl« et Metia 

[Continaat from poge 351,] 
puiBpa, 



Tn order ta construct 
■nd tbcw steani.engiD&i, 






khie workmeD, who 

Bud pOBBCSa prHClilSBl 

dexterlt; ; men who know how to plan 
ths dif^rent parH of a Bomplioited 
whole, in order that they loay act to- 
Eelher, with the advantage produced by 
exBCtness. All theae ivorkmen, I re. 
peat, n-ill be pal in aoliTity, to replaie 
the unarlificial halt of tbe water-carrier, 
and the fatigues of Ibis labourer. 

You see, gentlemen, in tbe cbangc 
produced b; tbe seieoce of luechanics, 



ituuibera, uDore magniSceot than any 
wbich had heeti before erected. It was 

namber of learned man and able colcu- 
Istors to be brought together, a* would 
' opentiona of thii 



how the I 



end of tl 



Kiety, 



nore intelUgeat, 
worthy of tbe 

list acknowledge 
whioh proeurcs 



king c 






that it nobly rtii«B the i 

artist, by seconding the physical efforta 

by all tbe faculties of the mind which 

The only thlog wbicb can afflict tbe 
Mend of humanity, ia the diffieolty of 
produoiag a great amelioration aimilnr 
to that of wblcfa I have just giien you 
aa idea, by meohanlo, wllfaout a great 
Domber of men being obliged, for a cer- 
tain line, to atmndon tbelr fornieT occn- 
patioD in order to seek n new one. It 
ii then that these pwir workmen should 
be generooaly anfeled; these Innocent 
victims of a change which is useful to 
all the rest of society. 

Here, gentlemen, genius can make a 
great and noble employment of its in- 
TentiTe resources, in order to diseorer 
new means of employing those classes 
which are thrown out of work; in order 
■I the individuals of tbeie dassn 



seful to then 



society, in opening a new cou 

Let me be permitted to n 
you a benefit of (his kind, wb 



M. 



The 



gineer so celebrated, v — .. „_ ., 

■ applied to the arts. 

■ Thirty years ago. M. de Pror 
H commissioned by government to ci 
H an extensive table ol logaritbms, ii 



be sufficient for all tl 



At this time, gentlen 



the 



I great 



dress of men and womei 
duced, to uae tbe matbemBlical litrin, to 
its suMf amplr Uj^reHton. One hair- 
di-exser was then sufficient for a labour 
whioh bad employed ten before, and a 
nut number of pcmupam found Ihem- 
selres, at onee, without the means of 

M. de Frony conceived tbe idea of 
Cranstornting these inmupiiim into cal- 
culators, and of making them aaelst In 
(he execution of his great tables. 

He divided and subdivided his labourj 
he prepared learned forms, wbioh canld 
be filled up by persons who knew only 
addition; he set his hair-dresser* to 
work i be gave them the means of ex. 
isteace; and by their means fulfilled bia 
purpose, whidk was to construct the 
finest tables of lagaritbms in the uni- 

Hon 



IS bond. 



Letm 



lothaci 



imployment by 
of bshlon or of indnstrj 
ploy its activity, ils car 
creating for itself new no 
without doubt, the desire so natural 
> laudable, of aubsisting by ils i 



revolution 
energy, in 



I, of livi 



!byit 



of ameliorating ita own eiiaCence, will 
ffieile tbe artiisna of (his class to seek 
for the means of employing their powers 
and their undelBtanding, in the pursuit 
of occnpations leas traublenome and leu 
mechanical. At lost, they will even 
bless the chanee which removes tiwm 
from difficult and debasing trades, to 
give them profeasioD* which recal them 
to the exercise of thought. 

This ma.\ttl.o.a.e oS tdWM.-m»n, a.i.ta«. 



ilspiirod oreinplofment, and booh pais- 
ing into Mhir chaonela of industry, 
■Dfinsnt tbelr pmrcr of production, and 
thna the perfecling oC a tlagte ttrt con- 
tribulf*, by a species of re-action, to the 
adTaDcement of a number ofuther arts. 
You «ee, geatlecntn, tfaat, in re«llty, 
the progren o( iDictainery, of that even 
which ajipean dirraiy to Interfers ifkh 
tta« emploTmoit ofhurnan power, >o far 
(him Iwing considered an enemy of the 
n'orklog claaa, and as taking away the 
bread of poor tkinllics, hu for its result. 



and D 



■ Iheit 



\ 



,e labouring e)a 

truths, which [ am nnt afraid 
iTUice befbrc you, have 
reeeiTed from experience a confirmation 
which doesnotadmitDfthesmallestdoubt. 
When the stocking machine was first 
intpnduced. it all at once deprived of 
tbeir employment many pertona who 
obWlned their support from knitting. 

plaints, and pnKeedlng from eomplalnta 
Id actions, began to destroy the machines 
which tooli away their labour. But 
broken machines, by ruining the masters 
of the manufactories, could not give to 
these raiutera additional means for sup- 
porting the workmen; and misery pre- 
vailed on both sides. Order was at last 
ealabllshed; the machines prospered; 
and the persons who gained a few pence 
daily by knitting from moniing till 
night, driven from this miserable occu- 
pation, found in liMprngresa of industry 
oecupation* much more lucrative. For- 
merly, Normandy was full of people, 
wbo passed their time in knitting; and 
they who made the slncklngs did not 
gain even enough to enable them to irenr 
them. Now that there are machineH, 

stockingless in Normandy. 

I may offer you a great enample, an 
irreaiatlhle proof, which I derive from 
the country wherein the aubstitutlon nf 
machinea for manual labour has made 
the greatest and most rapid progress. 

You have, wlthaat doubt, heard, that 
England is, of aU civilized countries, 
that which has the greatest number of 
poor, and that this poverty Is owing to 
the want of employment caused by ma- 
cMues. The moat learned, and the 
BUMt able men have partaken of this 
enor, in aplte of the luminous refuta- 
tions which have been given by nome 
goeJ obferrers. 



I have exerted myself Fbr some yean 
to shon-, both by reaaoning and by cal- 
culation, how ftr these opinloDS are re- 
moved from the truth; but the moat 
convincing demonstrations, when they 
are contrary to generally-received opin- 
ions, and long- rooted prepoMculoiu, 
glance over the mind and are rejected 
byprejadice. Til e only argument which 
it is poaslble to recrlve in tbis ease, la 
that of facts. HappHy for us, on the 
sulject of the poor and machines, I eaa 
oSer you proofs of this speoiee; and I 
flatter myself that tbey will carry M 

The English Parliament has eauwd lo 
be laid before them the number of poo', " 
and the total sum which is giTen under 
the title of public charity, by mum of 
the tax called the poor's rates. These 
reports have been made in time of war, 
and in time of peace. Afterwards, it 
has been calculated for each county; on 
one aide, the total number of poor, and 
on the other, the total aum which Is 
given lo them. 

The results nf this iavesllgatlon Pal^ 
1 lament has caused to he printed. 

In examining these results with at- 
tention, I hare remarked with great 
surprise, that the counties the BKWt 
burthencd by the poor's rates are prin- 
cipally employed in agriculture; i^llst . 
the least burthened are prinolinllj de- 
voted to manufactures ; and are those In 
which are to be fbund the mnst of Ihaoe 
great machines, which appear lo render 
useless a crowd of workmen- 

Duringthe war in IBII, nine af tha , 
counties most engaged in agrlenltore, 
paid for the poor a tax equivalent ts 
tBwify-ni^f /rones (Iwenty-fourshlUIl^) 
a head ; supposing this sum In be leiTied 
upon all the inhabitants of the oiiw. 

At the same time, nine cniinties moat 
devoted to manufactures, paid lor the 
poor a tax equal only to tudce. fraiHst . 
(ten shillings.) 

During the peace in IB31, the nine 
agricultural cuunties paid taentg-imt 
/runes (seienteen and sixpence) a head 
for the poor; and the nine manufao- 
turing counties only paid (en/niaM (nine 

These facts speak loudly, gentlemen; 
they demonstrate to you the great utility 
of machines to the woi'kmon, and to the. 
poor themselves; they •how' still better, 
rkman and 






asufaci 



' THE GLASGOW MECl 

^iod of gTBCntl Bniiet;, th< ilanger of 
flit rapurta, by pnUahiag ml mforDutinn. 
The «u1i«t mwapapei u entitled " Tbe 
Engliah MerCDriF, " ichich, b; milhorit^, 
wu " impriDtBl It LoDdon Yif her high- 
were tmly extnordiDBrv gAZeCte^t and nnt 
rf^ulirly ppbtinhed ; And it appears that 
even in tlua obMDr* origin ther mre lidl- 
fiiUy directed by the pnliry of that greit 
■tateeniBn, Burleigh, vfao, te ioflsDie the 
DBtipoa] feeling, giva! nn eitract of ■ letter 
fren Madrid, wbieb Bpealu of putting 
ESnbetfa to denlb, und dewrihia the in- 
etnrmenB of lortnre an hosH tlie SpeniiA 
llHt. 1^ tlrKt newspaper In the eullec- ' 
tlOB at the Briliidl Museum ie marked 
Ns. SO, and is in Roman, uet in black 
letter. It contains the uhiuI orlicln af 
D«n, liketbe London Gaaette of the present 
day. la tiiat curioui paper there ia io- 
telligHKe, dated from Whitehall, on the 
SSd of Jtdy, 1589. Under the date oF 
Jnly ae, there is the following ItoliM : — ' 
" Ypaterday tbe Scots' ambanwlDr being 
introduced by Sir Fraoois Walaingtem, 
had H piviite ainHrace of her majesty, to 
«4iora he delittrH a fetter from the tav^ 
his maater, contBiirii^ tbe moat cordial as- 
BoixoceB of Ibb ree^lion to wJbere to her 
majesty'l intereats, and to those 



And it 



my not 



flpirited sayiag of dus yoang prince (he waa 

at hii court, " That all the fnTour he 
pected from tite Spaniards was, the Gou 
of Palypbeme to Ulyaaea, to bt die bit dt. 
vonnd." The aptnes of King James' 
elMDoal saying, carried it fmm a newspaper 
to a history. 

In the reign of Qneen Anat there WM 
but one daily paper; the others were 
imkly. Sane attempted to introdnce li- 
terary Habjects, and other lopiei of more 
general specnlalion. Sir Richard Steele 
tiien formed the plan ri his Tatler. He 
■ ' Co pmbiBce the three provinces 



ners, of If ttera, and of politic* The 



™ diSreut a track from that to n-Uch they 




politiffl were admitted into his paper. 


But it remained for the more chaate genios 


of Addiurn to banish this dissgreeabht topic 


from his eh^nt pages. Tlie writer of 


poiite letters fell him«tf d^raded by link- 


ing into the dnll narrator of poUtical CTCnta. 




literatnie became diatioct worka. 




leanied Adeluog, we Rod that there eiieti 


no leas than S06t diilerent language, wd 


in various parta of the earth.— There at* 


of these, 




Asiatic,..' 937 


African, 876 


Ammcao, 1,964. 



T/u Mas Fole.—Jhe leisure days iter 

snceaton for folk-moles, or coovantkiM »t 
the people. Nor till afW the fhram 
OTuqnat, the Pagan festiral of WhiCNMMe 
MIy melted into the Christian hfdUa^ oT 
Pentecost. Its original name ia WiHan- 
tide, the name of chooamg the wits, or wise 
nten, to the Wiltenageuotle. ft wu eon- 
seoraWl to Hertha, the goddeaa of peaee 
and fertility ; and uo quarrels might Eie 
maintained, no blood shed, during this truce 
of tbe goddess. Eacli viltage, in the ab- 
sence of the baron at the Hssanfaly oE die 
nation, enjoyed a kind of saturnalia. The 
vasHls met upon the common gntm, lonnd 
the May Po/s, where they elected a ifllage 
lord, or king, as be was called, who obt« 
his queen. He wore an oaken wreall^ aMl 
she a haffihoni wiutk, and logedier thqr 
gave laws to tbe rustic eporla itniag Smw 
sweet days of freedom. The Mi^ Ptk 
then is the Englah tree of lOiertg ! Are 



NOTICES TO CORRESPONDENTS. 




tal{[hli advantageous to Duny to have so ImiiortBIiI ■ wttfU 
1 mutffi good leoie and tnowledge, aa appean In oor GoMt 
Bcttohearttamliini on the sutjael of ^ognphir. Wehan 

Weve KcriTidm 
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ON THE APPLICATION OF THE LEVEE TO THE WORKING 
OF MACHINERY.— By Duok VwiAvt-K. • 



Gextlemen, — Inaformercom- 
mtuiicatiDti, I gave yoii my new 
plan for impelling boaU and baizes, 
ttic. I again take the liberty of 
laying before you my plaiia for work- 
ing mncbinery by means of a lerer. 
The lever la perhaps the most 
simple and powerful of all the tne- 
chanic powerg,'an<I probably ipBBthe 
first man enipioyed for his atuiat- 
ance. It has been used from time 
to tinwi in variona ways, but I never 
saw nor heard of ita beiufr employed 
for working machinery in the form 
I bare here presented it. The length 
and weight of the lever form its 
power, and these may be increased 
according to the power whjeh m 
required Co drive the machine it 
may be applied to. I have found 
by experiment, that a man with n 
lever twenty feet long, with a bal- 
ance of ten hundred weight on the 
end of it, is able to drive a macluDe 
which would require a two-horse 
power to drive it. In some cases 
it is very laborious to work ma- 
chines by a crank, and the lever 
may be applied in Huch cases with 
great advantage. 

I am, Gentlemen, 

Your most obedient, 
Dixon Valla.vce, Mechanic. 

Description of the Plate. 
Fig. I represents the lever ap- 
plied to the working of two pair of 



bellows adapted for founders and 
smiths, &c Round the fulcrum 
of the lever is placed a wheel which 
works two pinions with cranks on 
their axis, and this again works tlie 
shaft or shafts of the bellows. The 
pinion must go full round to make 
equal motions to the shafts which 
work the bellows. A, A, Uie pin- 
ions and cranks ; B, B, the shafts 
which work the bellows. 

Fig. 2 represents my plan of a 
new milk churn wrought by a lower, 
the same way as the bellows; the 
churn is about four feet and a balT 
high, nineteen inches long, and 
nine inches wide. There is a fillet 
down the middle of the chum on 
eacli side, to keep the chnm-ata& 
from coming in contact with each 
other as tfaey move np and down 
Bitematety. A, A, the pinions and 
cranks; E, B, the shafts which 
work the chum-stafls; C, the churn; 
D, the churn-staff; the dots round 
the upper part of the chum are 
small air holes. 

Pig. 3 shows the lever applied 
to dnve a wheel with a belt, to give 
motion to other machiaery; ite 
lever is well adapted to the work- 
ing of turning lathes; when worii- 
ing, the lever may be easily k«)l 
in motion by the foot. A, tbe 
fulcrum of the lever; B, die shift 
which gives motion to the wBeel : 
the lever moves between two sprii^ 
which makes its motion more easy. 



• We .re very 801 
engriving vu uml « 
tb^m work bs th^ or 



o the horry in which tl 



^The improvement of the public 
frrriea throughout the country, par' 
ticularly the HigblandN, we con- 
oeive to be a subject of very (Treat 
importanee, and one requiring the 
attention of the public. In order 
to ehow the bene&ts wbicb are 
£kdy to accrue from the use of 
■teain vessels at the more impor- 
iKit lierriee, we hare been induced 
to give some extractH froiri an ac- 
WUnt of the ferry srroBs the Tay, 
U, Dundee, published by that able 
^cer and accomplished gentleman. 
Captain Hall, in the last No. of the 
"BtUnboi^ Philosophical Journal.] 



*ht 18i7, the counties of Fife and 
'Voiftr appointed a Joint Com- 
4nttee to consider the slate of 
Bw feny, and to concert measures 
far its improvement; and it being 
uparent, upon a slight examination, 
^IMA. ia ^ite of all its drawbacks, 
. tfle feny produced a revenue nde- 
|URle, with proper care, to the 
imntenance of a far better syatem, 
.die number of boala was reduced 
^ftom twenty-fire to eight ; and at 
rfkB BBine time rendered eflicient 
'*\fy HtrongGr crews, better equip- 
'I^BII.% and, as &r as was possible, 
*fcy pitnctuality of Railing at stated 
'jMnods. The landing-places irere 
jalto greatly improved. 
^' In 1819, an Act of Parliament 
Vtts procured for erecting piers, 
.nd othertrise improving and regn-' 
tatiag the ferry across the Tay. 
t>Bntag the discussions on this bill, 
:Ae idea of employing steam-boats 
^at suggested itself to the Trus- 
'na; and after careful inquiries, 
!iey decided upon trying the ex- 
banment, with a double or twin 
Meam-vessel, such as they learned 
bd been in use for some years on 
ike American riven>, and als 



Hanbui^b, and on the Mengey, o( Smaa NarlgBlioi 



near Liverpool.* It was not, bow- 
ever, till towards the end of the 
year 18^1, that the steam-boat 
began to ply. Prerions to that 
period, hut after the improvemeala 
iiad been made in the sailing-linat 
esiabliithment, the number of foot 
pasaengera was about 70,000 an- 
nually, and the receipts £3510, 
There was still, however, no con- 
venient or certain means of trans- 
porting cattle or carriages across, 
except at certain times of the tide, 
and in fine weather. Until the 
twin-boat was established, and in- 
deed even for some little time after 
she began to ply, no very great in- 
crease in the revenue took place. 
There was still a defect in the ar- 
rsiigemente, owing to a circum- 
stance which bad not been foreseen 
in lime to have it duly guarded 
against in the Act of Parliament, 
and which, in consequence of this 
inadvertency, cost the Trustees a 
long course of the most unpleasant 
altercation, and finally, the loss of 
a considerable sum of money. It 
was this : While the only conveni- 
ent landing-place on the north side 
was Dundee, on the File coast or 
right bank of the Tay, there hap- 
pened to be two, Newport and 
Woodhaven, and the steam-vessel 
was made to ply from Dundee al- 
ternately, 1» these two landing- 
places. A few weeks' experience, 
however, showed, that the greatest 

tend this alteniate system ; for not 
only WHS punctuality {which it 
ought always to be recollected, ia 
essential to the existence of k pro- 
jier ferry) entirely broken in upon, 
buti, in spite of every notification 

• The Twin-lHiBt wss the iavenllon 
of tlie IntB ct^leliratcd Mr. Miller of 
Ual^twintoa, who wna sIiid the diuotercr 



k. 



hat coal<I be given, paaseiig^rs 
were perpetually mistaking the 
proper point of call. Somf-tiiaex 
ibe tiile, sometimes the wind, did 
not serve for WoodhaTen, RtiU it 
often liBppened, that, wbcn I'irfum- 
siances obli^il the boat to steer 
oat of the direct course, tlie people. 
vi',:o were waiting' ber arrival, were 
iaevitably miRled, and so, by re- 
pairing to the wrong place, lost 
their passage altogether. The com- 
plaints of the excessive inconveni- 
ence of this plan, by every cIbism of 
passengers, after a few montlis' 
trial, became so loud and general, 
that the Trustees, in July 1B22, 
directed the boat in future to call 
at Newport only, oo the Fife side. 
The effect was instantaneous; the 
public regained confidence, and the 
revenues of tlie ferry increased ra- 
pidly. The following is the amount 
of the fares collected for the last 
five years : — 

InlBSa .£5310 I 

1821 2526 1.^ 9 

less. 3209 9 

1883, 3552 4 10 

188*, 3790 12 10 

It will give a good iilea of the im- 
poitance of this ferry, to state the 
exact number of pasaengers, cattle, 
he. which crossed in the year 
1624. 

Foot Fouengen, 100,536 

Carriaga, 130 

Gigm 474 

Cattla, 6,627 

Sbeep 15,149 

Horua, 4,777 

Loaded Certa, 2,564 

The distance from Dundee to 
Newport, in a straight line, is one 
statute mile and a little more than 
a half, or very nearly 3,760 yards. 
At certain times of ude, the pas- 
sage cannot be made directly across, 
owing to the mud-banks which lie 
nearly in the middle of the stream ; 
BO that tho averf^e distance of the 



passage, allowance being made for 
the set of the tide, may be stated 
at about two miles aud a third. 
This passage is made. by the twin- 
average, in neap tides ; and in 
twenty-three at spring tides. In 
very blowing weather, it some- 
times takes from thirty to 6fly 
minutes, and once it took an hour. 
During 1834, the pass^e was 
never intermptad for one whole 
day ; and it was only five times 
detained throughout the whole year, 
owing to hard westerly gales dating 
the ebb tide- 
There are two steam-boats be- 
longing to the ferry, one of which 
is employed at a time, except in 
harvest, when the reapers come 
down, or at the seasons when 
immerous ilroves of cattle come 
from the nonh. On these occc- 
aioos, both are put in requisition, 
though nut absolutely necessary, in 
order to avoid tbe poBsibility of de- 
lay. In order still farther to meet 
the public convenience, a pinnace, 
with four able seamen is statjooed 
at each side of the ferry, for the 
puq)ose of affording a passage to 
travellers who are unwilling to wait 
for the periodical sailing of the 
steam-boat. These boats are also 
in attendance during the night, 
when the steam-boat has ceased to 
ply. 

As the twin-boat is very Vittit 
known a ■ ■ ■> ■ 






intry, i 



may possibly prove 
interesting, if not useful to aome 
readers. There are some material 
differences between the two boats 
at Dundee, but that last built being 
the most perfect of the two, a de- 
scription of her will be the most 
sattsftictory. 

She is called the Geoi^ the 
Fourth; is 90 feet long over all, 
and 29 broad ; she faas G ibet 8 
inches depth of hold ; and draws, 
when light, i^ feet of water — and, 
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vhen loaded, raxeiiy more tiiau 5 
'feet 4 inubes. She is of ifas double 
kind of steam-boat, with a single 
paddle-wheel, working in tl>e mid- 
dle, between two cliTisionB, or ae- 
kpsTBte ematler boats, plated parallel 
■■to one another, at the <liiitaDce of B 
,&et apart. Over these two divi- 
.rions, are placed hori^onial beatna, 
eovered by a dedi, the planbs of 
' ^bich, mslead of being placed fore 
(and aft, in the usual way, cross the 
(-roasel from side to side, and there- 
by contribute greati y to the strength 
ef the whole. To a pei'son Btand- 
ing on tlie deck, s)ie appears to be 
^t one vessel. At each end there 
'it a space railed off for cattle, one 
<43 feet hy 27^, the other 27^ by 
^Sl. From 80 to 90 heail of cattle 
' er average load; but, upon one 
ision in liue weather, she au- 
.'tudly carried 103 caltle, end S 
ikorses. In the middle part of the 
ijeck, between the spaces allotted 
ilbr cattle and CBrriages, there is 
twiple space fur foot passengers, for 
-wJwm also, in rainy weather, there 
#^e two commodious cabins. The 
luchioery of the two steam-engines 
^feach of 20 horse power,) is conceal- 
f-ad below; lint the pa<ldle wheel, 
iMaug 11 feet in diameter, neces- 
ftrily rises considerably above the 
decl^ whore it is covered by a 
.wooden case. This wheel is 7 feet 
Awide, and is immersed 18 inches in 
lidifl water. It is a. matter of per- 
^ct indifference wliicb end of 
]tha boat goes foremost, boll) being 
rfilke in all respects. As the 
Ijpieihod of fixing the rudders, one 
Mpf which is fixed at each end, 
.^ of course, different from that of 
^M ship, it may be useful to describe 
^^ particularly. The rudder is a 
■■Ailate of iron 4^ feet long, and 3 
•jCeet deep. It is fastened to a 
ifrenic*l spindle, reaching from the 
^liddle of the stem to the, water. 
Zin ihe first boat employed in the 
^p^, ,tbe rudder was attached by 



one end to the spindle, so that, 
when she was in motion, its whole 
length trailed behind. But this 
ntddtfr being found diflicuh to move, 
a device was adopted which an- 
swers the purpose peifectly. I'be 
spindle, instead of joining the rud- 
der at the end, is fixed to it at one- 
third of the lengt)] ; so that, when 
the vessel is in motion, two thirds 
are abaft, and one-third before the 
spindle, resembling a large weather- 
cock, or vane inverted. A hori- 
zontal wheel is fixed to the upper 
extremity of the spindle, and this 
is turned by a wheel and pinion by 
the steersman. Both the divisions 
composing each twin-boat are flat 
bottomed, have perpendicular sides, 
and are sharp bowed ; the angle at 
which the two bows meet at the 
extremities being 60<>, ample room 
is allowed for the escape of the 
back-water. The rudder is placed 
in the middle point between the 
two stems ; and, of course, lies 
directly in the centre of the current 
of back-water thrown out by the 
paddle - wheel. The steersman 
stands on a raised platform, above 
the taifrail, from whence he com- 
mands a clear view over the paddle- 
case. There are no masts ; and 
the only resistance which is offered 
to the wind, is fium the chimneys 
of the engines. 

Though the manner in which the 
two engines of a steam-boat are 
made to^ct in concert, be known 
to every person at all acquamted 
with the subject, it may perhaps 
interest some readers to describe, 
in H popular way, the beautiful de- 
vice hy which this object is accom- 
plished. The paddle-wheel is 
moved by one continuous shaft, to 
which both engines give their im- 
pulse, by means of two cranks, i 
bends in it, formed so as to be at 
right angles to each other. Thus, 
when one of the cranks is either 
<|uite upi or quite down, and coiL- 



• ^r^HM sd 



aequoDtly, the power of tbe engine 
conueuted with it, for the moment, 
entirely gone, theother crank must be 
inahorizuntalpoBition,aii(lt)iepower 
of its engine will be, for the same 
moment, at b maiimam. The re- 
aalt tlierefore is, that, precisely in 
proportion an one engine loses 
power, (he oth^r gaina it : and, 
consequently, the united effect of 
the two, a^inst t)ie resistance, at 
erery instant of their action, in vir- 
toally equal to the constant power 
of one of them at its greatest ; so 
that, whetlier the engine be moving 
fast or slow, or" the resistance great 
or small, the same uniform force is 

At each of the landing-places, 
there have been built low- water 
piers ; along tbe sides, or across the 
ends of which, the steam-hoat can 
be placed at any time of the tide, 
and during all weathers ; so that 
passengers and cattle are embarked 
with as much ease as if they were 
j^oing along a bridge ; while car- 
riages and carls drive in on one 
hide of the river and out again on 
the other, »?ithout removing the 
horses. The ntmost attention is 
paid to the hours of departure. 
Three minutes before the town 
clock of Dundee strikes the hour, 
a bell is rung on board the boat ; 
and the instant the honr is toltl, the 
paddle-wheel begins to move, and 
the vessel to glide from the pier. 
In like manner, when th»:'ialf hour 
strikes at Neivport, ahe quits the 
opposite pier ; and bo on from sun- 
rise to sun-set; her crossings and 
recrossings never being intermpteil. 
To insure the constancy of this 
essential, but very difficult point, an 
able and active superintendent has 
been appointed, . with a handsome 
salary, and a house on the spot: — 
his exclusive business is to arrange 
the whole details of the passage, and 
to prerent all unnecessary delays. 
A collectoT ahu is appointed, a 
who, in like manner, re- 



sides constantly on the spot, and 
attends exclusively ta the monoy 
department. In consequence of the 
vigilance of these two officers, act- 
ing under the judicious regulations 
which the trustees have from time 
to time established, it in most 
worthy of remark, that, however 
great tbe crowd of cattle, carriages, 
or passengers may be, not the least 
delay or confusion ever arises, either 
at the embarkation or relanding. 

On board the boat the syetem is 
equally perfect : thers is a cock- 
swain, an engineer, five seamen, 
and a fireman. Long practice has 
given to those people so exact a 
knowledge of the power which is 
in their hands, that this huge and 
apparently unweildy boat, is moved 
about with a celerity and precision 
altogether astoniahuig. To a stran- 
ger, however much accustomed be 
may have been to the wondera of 
machinery elsewhere, the effect is 
truly magical. The steam-boat, or, 
more properly, this great donble 
raft, is discovered advancing M the 
rate of aeven or eight miles an 
hour, directly for the ahore, thread- 
ing her way like a little skiff 
amongst the veasela lying in her 
way. In a tew aeconds she snives, 
still at full speed, close to tbe shftre. 
In the next instant she is arrest^, 
by a touch of the engineer's hand, 
as suddenly as if she had stmck 
upon a rock ; and is placed, by die 
sole instrumentality of her inviuble 
machinerv, close by the side of the 
pier, with as much accuracy as if 
ahe were in a dock, and as much 
gentleness as if, instead of being 
made out of stout oak and iron, she 
were formed of glass. In a mo- 
ment, two great folding gangways 
are lowered down, and her side 
being thus thrown open, cattle, 
horses, passengers, all walk out, and 
find themselves on laud, with 
scarcely any circumstance having 
occurred to indicate they bad been 
on i.he water. 
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ON THE LAWS OF PLANETARY MOTION DISCOVERED BY 

KEPLER. 

have presented theinselres, bad d< 



Of the physical sciences culti- 
rated by pbiloBopiiera among ihe 
■ncienta, aatroDomy ia that in 
which moHt couaiderable adrancea 
were made. This tras to be ex- 
pected from the circumatanceB at- 
tending these iDvestigations ; the 
otijecCe on which they were em- 
ployed in them being constautly be- 
fore them ; and in their nature and 
appearance so remarkable, as in all 
dimes to fix irresistibly the atten- 
tion ofmaukiuU, bat more especially 

- in those, the serene temperature of 
which invited attention to those in- 
teresting objecte. Conaeqnently, 
in Egypt and Chaldea we find the 
first notices of any attention Laving 
been paid to the heavenly bodies. 
And here the first object whidi seems 
to have struck them was the obser- 

* yatioD of eclipses : indeed their 
pi»ctica] astronomy seems to have 
been con lined chiefly to these, to 
the principal stars, and their occul- 
talions by the moon and planets. 

Although a history of the pro- 
gre^ al thiti science in different 
couulries would be estremety in- 
teresting, it would be foreign to our 
present subject, and besides would 
extend far beyond the limits of a 
short sketch of this kind. Suffice it 
to remark, tliat astronomy, after es- 
caping from the uan'ow and circum- 
scribed limits by which it had been 
bounded by ignorance and preju- 
dice, rapidly raised itself to the 
situation it now oi^ciipies, in which 
all the mathematical sciences con- 
cur to maint^n and support it. 

If tlie motion ofthe planets round 
the eun was performed ia circulai' 
and uniform orbits, the calculation 
of tlujir position at any given time 
could be made with ease and pre- 
cision. fiuC, owing to the in- 
equalides in these, difficulties of 
rather a formidable nature would 



Kepler discovered some general 
facts with regard to them, by which, 
foitunately for science, their real 
motions were at last ascertained. 

His observations were first di- 
rected to the planet Mars, the 
orbit of which being one of the 
most eccentric of the planetary sys- 
tem, gieatly aided liis investigationH 
by the perceptible ioequalities in 
its motion. He endeavoured for a 
considerable lime to adapt the mo- 
tions of Mars, to what had alwavs 
before bis time been received as the 
true hypothesis, viz. motions cir- 
cular and uuifurra. He foriuuately 
Booii after conceived the idea of 
compaiiug its motion with that of 
the ellipse, placing the sun in one 
of the foci, and such, that the 
radius vecter drawn from its centre 
to that of the sun, describes equal 
areas in equal times. 

As Kepler was aware that the 
■Juration of the planetary revolu- 
tions increases with their mean dis* 
tancea from the sun, he suspected 
some relation or proportion must 
exist, in which these stood to each 
other. After seventeen years of 
meditation on this subject, he as- 
certained that the squares of the 
times of the planetary revolutions 
are to each other as the cubes of 
the greater axes of their orbits. 

The discovery of these lawe of 
planetary motion doubtless led to 
many very important results ; and 
to none more so than the discovery 
of universal gravitation. These we 
shall notice in the following remarks 
on them in their order: — 

His first discovery corrected the 
erroneous notion which had been 
formerly entertained of these bodies, 
and ascertained that each planet 
describes an ellipsej having the sun 
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When a deflection arises in dif- 
ferent points of the eliipae, the pro- 
portion between any two of tliem 
may be aacertajnej, provided we 
are able to abeerre exactly the pro- 
portion iif the arches, deacribed in 
equal small momenta of time. 
The same thing applies to the 
forces which retain satellites in 
their elliptical orbits ronnd the 
pknels ; for aince we are certain 
from observation and experience that 
they describe ellipsis, having tlieir 
primary planet in the focus, the 
tame remark must hold with i-egard 
to them. The elltpae is described 
by fixing the extremities of a tliread 
upon two immoveable points, which 
being stretched upon a plane, traces 
a curve which is elongated in the 
right line which joins the foci, and 
which being extended on each aide 
till it meets the curve, forms what is 
called the greater axis, and divides 
the ellipse into two equal and 
similar parts. Kepler's observa- 
tions on this fact coinciding so ex- 
actly with those previously made 
by Tycho Brache, to whom he had 
been an assistant in natiy of his 
observations, confirmed him as to 
its truth, and induced him to per- 
severe in those researches which 
have led to results so beneficial to 
the study of Natural Pfailoaophy. 
He was greatly assisted by the pre- 
vious observations of Tycho, from 
which, indeed, he principally cal- 
culated the distance of Mars from 
the sun in different parts of the 
orbit, and proved that it could not 
possibly be adjusted to the circum- 
ference of a circle. This was com- 
pletely established when Newton 
showed afterwards, that by the 
theory of attraction, which proves 
that they are drawn off from uni- 
form projectile motion in straight 
hnes, the curvilineal motions in 
which we find them all must arise. 



the centre by the radii vectorea oC 
the planets are proportionate to the 
lime employed in describing them," 
like the first, was discovered by 
laborions investigation, and un- 
wearied diligence. The limitation 
of it to planetary motion was, by 
subsequent obeerrations, fonod to 
be incorrect, and it has since been 
applied to very many comets; it 
has been made use of to account 
for the force which connects the 
moon wid) this earth, the aatelKtes 
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for the area of the triangle is then - 
so much smaller; and we know 
that the time occupied by a planet 
in passing the different area* of its 
orbit, are to one another as the 
areas of the triangles terminated by 
these areas ; and also tliat these 
areas are to one another aa the 
time which the planet employs in 
passing through the area which 
terminates them. Sir Isaac New- 
ton has proved that this latr is s 
necessary consequence of the pro- 
jectile force, combined with the at- 
tractive force which retains planets 
in their orbits. From the dronm- 
stance that the duration of the 
planetary revolutions increasm witli 
their mean distances from the sun, 
Kepler suspected that they were re- 
lated to these distances by aome 
proportion, and from his lively fancy 
and disposition to trace anidc^es, 
after a great number of trials ase«- 
tained, that " the squares of the 
times of the planetary revolutions 
are to each other, as the cubes of 
their distances from the sun." 

If we compare the square of tits 
time which is occupied by any two 
of the primary planets in completing 
their orbits, we shall find that the 
same relation subsists between these 
two squares, as between the cnbeflof 
the mean distances of these two plan- 
ets from the sun. If we can aacer- 



bin, thereJnre, the time which aay 
Uro planets take to revolve roantl 
their common centre, we may with 
ease and precteion determine at 
"what distance they arc reRpectively 
from the HUH. Thus, the planet on 
which Kepler employed himself go 
much in his investigationB, (Mars,) 
is nearly four times as &r diBEaiit 
from the Sun as Mercury, and his 
periodic revolution is nearly eighc 
times that of Mercury : — therefore, 
4)3 = 64 = 8». To instance an- 
other : if we suppose the planet 
Venua to revolve round the Sun 
in 324< days, and the earth to per- 
form the same revolution in 3G5 
days, and if the mean distance of 
tbe earth from the Sun be 95 mil- 
Jkms of miles, then as 365 » : 224» 
: : 95,000,0003 to a fourth propor- 
tional, which will represent tbe 
etibe of Venns's mean distance 



from the Sun ; the cube root of 
which being taken, will give about 
68 millious of miles fvf the mean 
distance of Venus from the Sun. 

Incalculable advantages have 
flowed fi'om the application of tbese 
three laws to the purposes of as- 
tronomy. They were followed ont 
and improved by Sir Isaac Newton, 
who has drawn from them many 
i mportant results ; Indeed he ac- 
knowledges his obligations to them, 
as having funiiehed tbe means of 
investigation and improvement. 

Such are the laws which have 
finally led to tbe important dis- 
covery of universal gravitation, end 
which led us naturally to consider 
the Sun as the centre of a force, 
which diminishes as the square of 
the distance increases, and which 
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When I first entered on the study 
of the principles of astronomy, it 
Memed to me a little strange that 
the mere force of the sun's attrac- 
tion ehonid act with such power in 
MiuiteTacting the centrifugal force 
of the planets in their revolutions 
ronnd him. Upon examining more 
minutely into tbeir motions, and 
seeing thgt tbey all moved round 
the sun in one direction, and in the 
eame with that of the sun's motion 
upon his asis, nearly all in a plane, 
I was imperceptibly ted into tbe 
opinion of tbe famoas Descartes, 
with regard to the mechanism of 
the solar system. Some time a^r 
I had formed this opinion, I hap- 
pened to see an attempt made to 
~ ' ' this Bystem in Fergnsaon'a 
Surea on Mechanics, by what is 
illed a whirling machine. But on 
'examining closely Into the nature 
of it, and comparing its mechanism 
with that of the solar system, I 
foond dHK it, is no more oqiable of 



refuting the Cartesian system than 
a. thrashing macbioe is; for the line 
of the axis of tbe ball which moves 
on the whirling board is at right 
angles witli tbe axial line of the 
board, whereas those of tbe planets 
are not so with regard to the line 
of tbe sun's axis; and 1 think that 
if the axial line of any of the planets 
were at right angles with the line 
of the sun's axis, they would fly 
away from bim in spite of his at- 
traction, in tbe very same matmer 
as the ball flies away from tbe 
centre of the whirling board. Until, 
therefore, a machine can be so con- 
structed, that the axial line of the 
ball will keep in the same position 
with regard to the axial line of the 
board, as those of the planets do to 
that of the sun, the Cartesian sys- 
tem cannot be refuted ; and it ap- 
pears to me, not to be merely by 
tbe sun's attraction that the centri- 
fugal force of tbe planets is coun- 
teracted ; but by tbe joint power 



of tbe Btm's attraction, and tbe 
■latiusl tendencj' which the rotatory 
motion of a body moving round a 
central one, has in keeping it from 
being rairied away by the fenlri- 
fugal force, which acta in the same 
manner aa the rotatory motion of 
tbe curling Btone doea in connter- 
acling tlie tendency which a dedi- 
Tiiy of tbe ice has in dtAwing it 




More proofs might be ftdranwd 
io favour of the above theory; how- 
ever, I shall let thia anffice for tbe 
present, until I see what olheit 
more competent to tbe task may 
iay upon the subject. 

R. B. 



"oiSi DRAWING. AS A BRANCH 01' EDUCATION. 



1 HAVE often thought that the art 
of Drawii^, as a branch of educa- 
tion, has been greatly overlooked 
among us, especially that kind of it 
which is most useful in the common 
ai^rs of life, and which ia equally, 
if not more easily acquired than 
writing. Its value, when properly 
understood, is incalcolable, and tbe 
want of it has often been complain- 
ed of, and severely felt, in jmost 
every situation, perticularly by me- 
chanics, manure turers, men of 
scieitce, travellera, ^. If know- 
ledge be power to any individual 
or community, to increase that 
knowledge is certainly to add 
strength to tbe country, and, on the 
other hand, to withhold it, is as 
certaioty to deny it a great bleaaing. 
Thia will appear in a very etriking 
point of riew if we consider what 
boiefit it would have been to the 
country, had those who firat plan- 
ned OUT parish schools, or endowed 
our cfavitable inatitutiona, ordained 
that drawing should have been one 
of tbe branches taught in them. 
Had such been die case it would 
DOW hare been generally practtaed 
to a certain extent, by all descrip- 
tdona of people, and its advantages 
univeraally felt, whilst it would, at 
the same time, bave contributed not 
a little to the honour of our nation- 
al character. In this point of 
view, one would suppose that it ia 
a ' matter not unworthy the notice 



of our constituted authorities, niuj 
that magistrates, clergymen, beri- 
Cors, &c. who bave occasion to ap- 
point teachers to situatjaua, mi^t 
enjoin it or recommend it to b« 
taught at least one day iu tbe week, 
instead of writing, in diose semi- 
naries nnder their direction. Bj 
their doine so, it would soon spread 
through the country, and inatiuc- 
tors would multiply aa it spread. 
No doubt teacbere who have not 
previously made it a Htudy, will be 
averse to introduce it into their 
schools, from a fear of e^oeing 
their want of skill in it ; but this 
should not have any great weighl 
with them, tm where tbere ia no 
preieneions on their part, no ta- 
atructions can be expected Scorn 
them ; besides, they will by practice 
learn it themselves- This we are 
warranted U> assert, ^ teachen 
who have made the experimeot 
have really come at a certain de- 
gree of facility in using the praicil, 
from superintending and asaiatiiig 
children who were learning it ; UhI 
they aver, that if proper palters^ 
&c. be given to copy, and attettfion 
paid to the time that they slioold 
practice, young people being. agl»- 
rally eo f<»id of it, and thein^itfive 
faculty in them so strong, tbat.litoy 
will come at it without any \attw> 
tion at all. In this case it would 
be a great mattei', if the plan conld 
be fairly tried and acted MpiN^<«i:t> 
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old render the art familiar, and 

¥ branch of cdncation to 

those already taught, that would 




prove rather a gratificalion than s 
disagreeable taak to the children. 
Youra, &(^. A. B 



Gentlbmek, — If the following results are worth a place in your 
raluahle Magazine, their insertion would give me great pleasure, and 
might perhaps prove inieresting or usefiil to such of your readers as are 
fond of Diathematical calculations. 

Diameter of a circle, ^ 1. 

Circumference, = 3.1415926.'>358979 

Area, = .78539816339745 

Side of inscribed equilateral triangle,... =: .86603540378443 

Circumaciibed ditto, = 1.73205080758887 

Inscribed square, = .7071067811865* '• 

luBcribed pentagon, = .58777525129295 

InBcribed heragon, = .50000000000000 "' 

Side of equilateral triangle, ^ 1. 

Diameter of circumscribed circle, = 1.15470053837925 

Diameter inscribed ditto =: .57735026918962 

Inscribed square, = .46530242931192 

Side of a square, ^ 1. 

Diameter of circumscribed circle, =: 1.414.21356237309 

MB.CHASIC. 

Glflgon, Hd June, ISSu. 



ABERDEEN MECHANICS* INSTITUTION. 



Gbntlembn, — On looking into 
No. LXXII. of your useful miscel- 
lanv, it is grati^'ing to find, from 
" tne History of Mechanics' Insti- 
tntioaa," that the good work con- 
tinues to prosper : that these 
establishments will become general 
there can be no doubt ; their prac- 
tical utility is becoming more and 
more evident, and the opposers 
are now confined to a few igno- 
rant, narrow-minded bigots, a class 
ftr from numerous in this country. 

It is matter of regret, however, 
that the account which is given of 
each society is not more particular 
and extended. Were you occaaioa- 
ally to appropriate a page to the 
rules and regulations of the several 
institutions, it would be a material 
assistaace to tliose tliat are about 
to be formed, in enabling them to 
iMimpare one with another, so as to 
'draw ont eflicient rules. 



Respecting the " Aberdeen Me- 
clianics' Institution," your informa- 
tion is not quite correct. The 
constitution of the society was ma- 
tured and lecturers appointed in 
December 1823, but by the indoe- 
eil " First Report of the Commit- 
tee of Management," you will per- 
ceive that Mr. Steele dis not de- 
liver lectures last winter on Natural 
Philosophy and Chemistry* in the 
Mechanics' ' 



• Mr. Steele lectarBd w 
School uf Arts: aDmehow or other we 
hnd been led loconfuH thq twotDgetber, 
anil thns aroee the miMBliE in snying lie 
lectured at the Meehaoics' Institu^n. 
Vfe hsve received ample inlsrmiilioD 
from dfiTereiit friends in Aberdeen, with 
regatd to both iBBttlatiass, uid shall, in 
an early Number whldh we mean again 
» devote to ii ' 
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Mr. Steele wa« never present at any 
one meeting of the Institution, nor 
was he ever present at any of the 
lectures. Besides the lectures re- 
corded ill the report, other courses 
on Geometry, Physical Geography, 
and particular branches of Natural 
Philosophy, have heen delivered 
during the winter. At present, an 
extensive course of Natural Philo- 
sophy and Mechanics ih delivering 
to a crowded audience, by one of 
the profeseors of King's College, 
and a course of Chemistry and its 
application to the Arts, will be com- 
menced by another professor of 
King's College in a few weeks. 



Theinstmctioninparticularbrancll' I 
es of the Mathematics wiU bfl | 
resumed when these close, 
that the Institution will continue 
be open during the whole year. 

The library now contains upwarfi I 
of eight hundred volumes of books, 
eaxlusiveli/ on scientific gubjaii, 
the collection of models and appa- 
ratus is considerably increased, with 
funds sufficient to extend balb. 
Thus, in the short space of eighteen 
months, the Aberdeen Institutioii 
is in as forward a state as any in 
the country, and may now be sud 
to be permanently established. 



CEST1.EKEN, — I observed in your 
Toloable Migaxine of 16th June, your 
observatiotu on Query from a Mechanic, 
regarding the praclicablli lyofaaelf-acting 
mule; but 1 think no great difficnlly 
should he in the way where BUoh m- 
parlanl advantages are to bo derived. I 
thialc its original canstruction nf injinitf 
toon difficulty than the pcaposed im- 
provemeni, and also think it worth the 
pains of aome of your Ingenious Cor- 



uall [ 



auld 



of Uiem. Could tlie fly if 
le regulator of a self-floadni 



[We understand that two patentahan 
been taken out for self-acting mulei, bul 
have not seen either tlieiD or the apeidt- 
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M. DUPIN'S ADDRESS TO THE MECHANICS OF PARIS, 
Delivered In KoyetnlKr last, at the Conservatoire Royal Dee Arts el Uetien. 
tCopunuHl iTom pjge 367 ] 
A crowd of moral advantages have 
followed the di»ppearaoce of the eingle 
vien of drunkenneH. ISy beoiming 
temperate, the artizana have acquirad 
Ae power of becoming ecoaomloal; the 
ttatnre enters into their thoughts; they 
fetd that labour can be made suffiuient 
fbr their present and future subiiBtunce. 
They have accustomed tbemselvw to 
plaee in Bavlaga'-baaka the overplus of 
dieir salary, during the time when 
labonr is abundant and well rewarded, 
in order to assist their wants during 
the time when work is scarite and un- 



Thua 

clothed than formerly ; their dren ii 
neater, and their linen cleaner. Tbatr 
morals are equally improved. Thej 
have formed themselves to haUta i! 
prudence, and of moderation, al wdl as 
of foresight. In other words, thsyart 
become io every respect bettor jbbl 
Animated by a iDorc elevated sj^l^ 
they have quickly anqutred the noUe de- 
tei'mltiatian to became able to malntdn 
themselves, and to free tlmnsstTS* ftr 
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Wr from the dfgradiog uuisMDce of 


has found Invariably, that tb« men who 


Mndicity, or of oharillM granUid by a 




tt far the rolkfDf the poor. 








IM Id London, no indl.ldual of tha 


the factory; whilst the ignorant have 


Making clBSKS ever debues himself by 




mag aJniB : he aeilber sufTers it in bla 


Bud difficult to manage." 


He, nor <n his children. He in in- 


'■ My workmeti, ■ sayt he, further. 


Mnced bj- that pride which am en- 


■' do not recur to perochial aid ; they 




would consider it the greatest indignity 


fa, rather than stretch oat a hand to 


that could be offered to them ivhile In 


IMn help without hnYing cHmed it. 


health and employment." 


IM mar tbus euily eipliin boiv it 


This tai is further useleu In the 


IMieaa, UMt In » city such u London, 
i«rraod ■» » d«r, and rent eo ei- 




because a fund Is there formed fitr the 


•»agant; where io many sources of 


assistance ofthesick- n fund which pro. 


■Mry are aecumuktcd with so much 




Isury, the poor-mtee fiir the city do 








t the richest agricultural counties. 


laiued weekly from the weges of each 



' It yet finished, but of which a part Is 

I, respecting the luneliorKtlaii of the in- 
1, facte Buthentlcally es- 
vorthy of all our atlen- 

^'Behold the reault of the eumination 
: of the principal mechanitu in the 
7Df London. " Within the last thirty 
s," says Mr. Galloway, " the char, 
and lone of the English artiiaos 
echaaica hare undergone a deluded 
rement: not only in knowledge, 
'W in conduct. —This la the laat," con- 
tinue) the skilful mechnnlclBn, " in my 
manutactory, and I will state the prac- 
tice which t adr^t. I have found, from 
mode of managing my huainess, by 



When 



if then 



drawings a 

man is not of much 

work, and tayi he cannot read 

if he can read 



apply fi 



lion is, whei 


:edo you come fromi 


' and 


what are yoe 


1 7 and can you prod 




character? Unless he conforms with 


these 


iniiuiries, I . 


cannot employ him." 


By 


wbiob mean* 


,fuIlofwUdom,thisD 




facturer has i 


rendered general amoDg the 


workmen un 


der his direction, a degree 




such, 


that any pers 


on visiting his manufa, 




win see as u 


luch good order and 


regu- 


larity in the 


men. as in the better c 


Jaases 


of society. 


He does not admit ol 


Mcene 



manufactory. The men themselves fine 
thoae who behave improperly, and their 
genersl character hae improved ; and he 



mediately from this 
fund, one pound weekly. The simple 
iBboorera pay only half, and receive only 

are indisposed. Every year, at Christ- 
anas, the workmen appoint inspectors, 
who audit the accpunts of the aaaoclatlon. 
Soon aJierwards, if the receipts exceed 
Ibe eipendlture, the surplus is divided 
amongst all the workmen, according to 
tbe proportion of the sums which ihey 
have placed in this bank for their sup- 
port. The Biiatene* of this bank is 
snfiicieiit to render the manufactory of 
ivhich we are speaking, preferable la 
those of the same description which do 
not possess one. 

Should we wish to form an idea of 
tbe advantages which the manufactarer 
who, with io much zeal, interests him- 
self in the condition of his workmen, in 
their instruction, and In their prosperity, 
has derived from his care, so truly hon- 
ourable to humiD nature, it will be suf- 

ivhich were addressed to hir 
Committee of the House of ( 
tKfbre whom he was cdled to give evi- 
dence. — " What is your summary mode 
of enforcing performance of a contract, if 
any men decline fnlfilling it?" " We 
have not had, in twelve years, one single 
dispute, although 1 have employed, with- 
in that period, from one thousand to 
flfleon hundred men." This answer Is 
the moat beautiful apology for the prin. 
ciplea adapted liy Mr. Galloway for 
directing his labours and instructing his 

Many cither manufactories of maeliiaes 







that of thv cngiiuwr, wboH viiirg tiiid 
apluiuiu we hava alntdy exhibited. 
Tlii* irbdoin pnidaeci cverfwhere the 
Liifuuny retulta. Thire still 
uiit, bawevar. aome eBtabUabmeola ini- 
perfeclJy ngulated in thia riopact , tbay 
ban pmerved, until Ihu period, the 
' tbeDamecoiudefe 
Mined la the English rauiu- 
r the laat thirty or forty 
yearai but their number dimlaisbeB 
witb rafMity, partljr by tbi 
I, and portly by the foi 
■" an wiU 
uatry wi 
I with ffdJDg and 
anly, aod no Jooger by fear 
Jadiee. 

Let an aovr sxamina the labouring 
ctaM Doder the point of view which the 
pngnaa of its inatmctlan preienta. 

1> tb« yenr 1817, when I viaited 
SosCIand, I was ever/ where struck 
wUb Ibe ioBtructlon g«n«rallf diffused 
amongat tiiia intereating eJaae of men. 
I have cited nun»rsiiB and rptnarkable 

daamund lo itirBul the pobliu atleutiiHi 
to an Inatltutlan of which I have s« 
aanuUy felt the importanfe. It la a 
ubaol for Icaobing the theory nf the 
nuainnical and ofafiDicsl arta; intended 
not only for the direotars irf the work- 
■faopB, and tba rloh manntHOturers, but 
latended partkularly for theaimple work- 
tnBD. I bate delincatad tba advanta- 
geoufi effects produced by thia InatitnttDB 
upootlieindustry of the city of Glasgow. 

Tha plan oaered by the Andemmlan 
Institution of Glasgow, is now imitated 
in Lonioa. in Kdinbargb, in Aberdeen, 
In Leeds, in Manoheatar, lu Binning- 
bam, in Newcastle, in Liverpool, in 
lisooaster; and It will be tbllotved mic- 
naaaiiely in all the towns of Great 
Britwn. 

Already the English merhanica feel n 
profoood coBvlotlDn of the great utility 
ofaeieotificknswiadge for directing tbeni 
■a the conduct of the operations which 
they ougbt lo perfsrnt. I^et na aay, and 
r^eat it iuisasautly, the grealeal part of 
thsDO know how lu read, write, and 
oypher. Many even are prepared lo 
draw eon'aetly the machlnas or the ob. 
j«M which thay conatracl ; and (o give 
gwmMrieal elevatioua, pUns, and seaiiann 
oF tiMm. Tbey read periodical works, 
published respecting the aria wbieb be- 
itog to tbea*! mA ImAnlad worli»pub- 




realiza ibr you, what 

proresaar has so happily acuonipVulied Iih 



talid and _fluid liridiea, abamtdlng 1 
eKperiinenta, and conducted with 
greatest simplicity of exprcssloa 
tBuiiliarity of illustration, aoldf for pa^ 
aons engaged in the practical eaeri^ «( 
tha mechanic arts : men, whosa situa- 
tion in early life, baa jHwihided ereu 
poaaibllity of acquiring the am^iat | 
tion of Bdentific knowledge, and w) 
subsequent punui la, not always affordinf 

support, and that <i 






Btion, whicb c 

lenury wholly ts i* 
press, or the prevailing bias of tbdr 
natural genius might prompt (bam M 

my expectation, that by a coarse of in- 
stnicCioii, sueb as I liai 






I to the difr 



.' of any thing wb1<:b 
important in his particular deparmitat, 
how niucb soever it may be noBntoUd 
ia prinoipla with Ibe sulijeiit to ba dli 
cussed. I am too well bwbm that tb 
best Bontrivancea in every brsncb of Iba 
mechanic arts, have resulted, acid oiMl 
BlIII nontinue lo remit, froi 
vntionofpi'scticaldeieols, Bitd Rraol tki 
^adufll applksilon of auItaUs b 
dictated by practical mnxima, b» o 
or remave them. But nhllM cay al^ht 
■(^uaiuuinee witbtbeaubifctfauar ' 

vineed tliat iknch plnaar»'i 
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d that Ifae luealal 
aacf tvbish MIoivb a (naaxtlaa Jhjm 
litf (ait, would often be ngrfeably oc- 
Irind by B tew systematic philoscFphical 
■, upon which at his leiaare be migbt 
•ditate. It inuaC be uiliDDU'liidfed too, 




It great. 



liabctioa 



itbet 



l^inacbiiiwf must be experieiioed, wben 

HM to wliicb it may be applied, and 

HHociplsB upon which it operates, 

I wail unUersiood, than wbore Ibe 

raual part alone !■ known, the artist 

lining entirely ignorant or every 

J beeidei' Indeed, I have lately 

d frequent opportunitiea of obaerving. 

"' ' much additional alacrity a 

s of work bu bee a undertaken, 

g eireumgtoDWs were such n 1 

" Perhaps tn iwme il may appear that 
w advantagea derivable from these tec- 
ex wlU be incoDsidcrable, or even, 
t IhEy will be disadvantageous, on 
t of the extent of the snbjeen 
ly emlirace, and because than to whom 
e addresaed do not poasen the 



means, or eryoy theopportuoi 
latfld for engrafting upon the elementary 
tnithi which they ioarn, the exlenaiva 
rewarbbea of the illustrious phllosophen, 
by whom the boundarisa of science haire 
been enlarged. WbateTerthearrogance 
of learniog may have advanced in con- 
dmnnatlan of supei'dcial knowledge, and 
however firmly I may be persuaded that 
the people cannot be profound, I have 
no heaitalion in pr«dietiag, that vt 
benefit will accrue to the comuiunity, 
every succenful endeavour to diffuse I 
substance of great works, which cannot 
be pemsed by the people at large, therebi 
making them rmeb tbe shop and thi 
hamlet, and converting tb( 
pToductivB splendour, to oBeful tboogl 
unobBsrved activity." 

The experience of tweuty-faiir years 
has folly demonstrated the exeelleoce of 
these TleiVB, and the Justice of these 
thoughta: the workmen of Glasgow 
possess at the preeent moment a praelU 
obI knowledge, and a dexterity celebiated 
in the iriiole of Great Britain. 
[To tie conamied.] 



MISCELL AN 



^ 



Lag Soak. — Codbren y Bardd, or Tht 
Wood Memorial of the Bards, Is whst 
th^ formerly used to cat tbeir mcmonui' 
dums upon ; such as the ancient tvuoden 
AbnaHaeha were; or acaffordihire Clofjg,' 
or Log. Hence originatei! tbe Log Book, 
whitU" is used by ihe sailors. Aiso, there 
ia a similuir thing called a taiiy, or a piece 
ot wood cut with indentures, or notches, in 
tm correspondiDg parts; of which, one 
was kept by the creditor, and tbe other by 
tba debtor, ss was formerly tlie common 
way of keeping all aacouDt8> (and is still 
used by the brewers, and (be mlLk-sellers. ) 
Hence, likewise, is derived the TaUy Offia 
(of the Eicbequer, in Loudon,) sod a 
talbr ; and probably, a Tdiisoian .- from 
the Webb word tabi, to pay ; or from the 
Viench word taiUt. See Sennet's Glos- 
Hry to his Parochial Aotiquities; and 
Plot's History of Stafibrdsbiro, p. ilS, 



at ^7uremberg{ and there is extant q me* 
moir which shows that trumpets were 
made to great perfection by an artist in 
that city, who was also an admired per- 
former on that instrument: it is as fol- 
liHM ; — " Hsns Meuschell, of Nuremberg, 
for bis accuracy in making trumpela, as 
also for his skill in playing a 
atone, and in the acoom 
great re 



that he was 
frequaatty sent for to the pala£eg of princes 
the distaoce of several hundred mllee. Pope 
Leu the Tenth, for whom be hsd made 



Rome; i 



tof si 



.t for him 



Expansion of Ice. — -llut ice expa 
from the centre of the pood, or vessel, 
words the edge is evident ; fur when wn 
freezes in an eartlien, or even metal, vessel. 




THE GLASGOW MECHANICS' MAGAZINE. 

imediatcly mtn a 



Imt il i> nHppaal, that i partiil cumbuftiou 
of luimil <u^ ngetible uutlrr Ukcs pivc ; 
it, hnmer, produeM ■ very 



time ia «r thai bug undci^fooF this ctuge. 

Wolu.— CynAn, Cunbrii, or Wakg, 
Meordin; la the Welih Chroaiclei, hid iti 
nunc from Camltr, duc of the three hdi 
of Snt, (oi Sntui ab SSimi, wlueh hero 
il aunlioned by UaniFr Cc bare Mmquend 
AquituD 1 ] the other two loiu of Bnl 

Uoigr, (now Eagitnd,) u well u (hat of 
.^lliaiita, (rom ^Hasit, who poumed 
Scoltand.— anX y BtaiAisuald. 

Mamedj offaiiut the bite of Sfrpvntt- — 
The dmib guaco. b lort of diinber, or 
pbtnt wiUoWi found in the warm aod tem- 
pnMe region* of SuiSa Fe, about W N. 
Ut not only poMCao the property of neu- 
trdiBDg tb« veDDin of the rude'UukD, and 
other aerpentii wlioie bitet prove fatal in 
tJie Gonne of a few miau(es> bat amy be 
used u a prophylactic, aod with auch effi- 
ocf, that nme daK< of iHe juice of Ibc 
ponDded leareo, propi^y adminiiteml, will 
be a complete antidote agaioaC the bite of 
chcae reptiles. 



duoBdinhi FriDoe aod the ColooieB, which 
will H« the largest and lungBst trees when 
bid Do the ground, aod not placed on Btoclu, 
ai ii the eamiaoD practice. This instru- 
mnt, originally of Chioew iavention, has 
not iMnliitherto much known; vhI tbougb 
■Inady found to be very uiefiil, ia luacep- 
tible of moch improiement. 



That the Salmon mHf b 
a Fralt I^aUr Fish, has been inferred by 
Mr. N. Mill, wto, at the period when the 
fry of the salmon were retirating to the 
wa, caught a good many of thpni, which 
meaaured ahoot four inchea id length, and 



about tlvirty yi 
feet deep, with a clay bottom, lupplied by a 
atream of water ; and about tnelve mootha 
afterwarda be found there young nlnton 
eight inclics long, and appireDtly healthy, 
though lean : indicating, tlial 



waters, w 






t large 



lain iheii' natural >iie. 

Ca^ifaiA iV. /. Gortliui, — .LfltBen have . 
been received which c«ofirm the deatli of 
C^laio Cardan, of the Navy, who had 
ondertaLen to aacand the Nii«, and to pe- 
oetrste to the apringa of Babr-sUAblad- 
He had reacheil Villet-Medinet, one d^'a 
jonmey from Senoaar. The Iota of liii* . 
difttinguiabed officer adds another ta th£. 
loE^ list of victima to the adventuroua spirit 
of Aftioan diwovery. 

The DalnwiioH of Iiuectt prqadiaial 
111 ga«kiis> baa been accompliibed. by fnely 
uriii^ the following nuBtare as a wash for 
the Btenu and branches of pUnis, in opes 
weather, in January or February, eat. 
Tobacco leaves, cut small, are iirfoMd in 
iiQt water, but not boiled, which would dif- 
nipate the eanntioJ oil ; in the infdsioa gum 
arable ia ditoolved, and the flour of sulphur 
intimately mixed therpin. This has aln 
been Aiund a valuable pickle for seed whoit. 

The CWonriap MoHtr txtradcd fruit 
Red Caltba^e Leiaja may be ptverved, aji a 
chemical test, for years ; if ibtt leaves be 
digeated in warm alcohol, the latter diiKl- 
led off from the solntioo, and watery en- 
poratiao continued in a gratle hikt, u 






Tki! 



may be pieeervnl in well-stopped phiab for 
yearn; and when wanteil, thi» syrup may 
be diluted with water to ^e proper IntDB- 



NOTICES TO CORRESPONDENTS, 



CoiOTDnnioatlam f^mn iDtelUgent Meohanica will be very aoceptable, In whs 
style they may be written, if they contain a full account of the inventUm oi 
provement, which is the suliject of tfaeir notice. 



J 
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IMPHOVF-D DKAG TOR CAKHIAGES. 



The vBlocity with which carri^ea 

descend bills k the terror nf all 

travellers ; ianiimemble acciileDU 

are daily occurring by their apset- 

ting ri'uDi this cause; aiiil even 

where no accidents happen, where 

the carnage eicapes being ovat- 

throtvu and dashed to pietea, and 

t.tlui .fri^littuteil paa«eagar» are so 

' lucky at to escape hariug ilieir 

; joiitis(fislQcatei)>\wii^lwaeHbi<>kon, 

i orllu^u l^it* ikiilied out, tlie fecl- 

' in|:s. ^« lui^h harsMed by the man- 

Ij tier ip whii;h tbg shsfi horses arc 

t i^a^re.sa^ aoil overpowered. When 

r K.^j^niuK^ i^ il^Hueudiu^ a iiiU, the 

siiaft l^orsei^, ia«tead of being abiigieii 

' t<i; pull, are./urt^d., hi exert their 

I stri^Q^th iu l^ckin^ iliQ carriage, 

1 ai^til preventiug \te diQscen<ling too 

I swiFily fi-^ifl its own impetus. TIte 

. (Jtsfl boraeB buing yoked to the 

I pole of llte.ca^j-iage by.the collar or 

> buechem, thewlmle weight itt thrown 
c on tile Imck of iheir neck^ by their 

> ei!rorts,to retard tlie descent; and 
ibey ax^ . often thrown back on 

. tFieir ^}iin|i, and Bcvorely injured. 
Ei^ry.OQe ni^iaC recollect the feel- 

I inij^ vriih ujjiich tlieyhare witneis- 
etrtn^.iiloleat and painful eiertiom 
n^ie by horses ip such a siluatioo. 
Many att^nipta have been made to 
affbrti 9 rf ^cdy to ihia, by the ap- 

. pfication of a drag to retard tbe 
ntotig)) of die wheels; but few, if 
siiy, of ^|iea^ plaus have come, to 
be ati^ waygeiwrally adopted. 

The folloWLDg; pisn baa occurred 
to' UB, as Mie m^re likely to be use- 
ful thaii aiiy.atlier \m liave seen; 
anil jt.^ha^ [hi8,fk(lvantBge, that it 
ac'is of^iieelf ga qoo,ii as the carnage 
hegiiis (o.deacepd a declivity. Vig. 
1 of the plate, is a representation of 
tlie tjy« fore wheels, w^e, and pol 



J,, 



a ^aj^riage, . i 



which lis fti&ted 



. mprovejl drag- A, A, — 

levers, working on the fuIcciHUS 
B| 6, which fulcfums are aitacheil 



to the fore aile at C, C. At the 
point of these level's are fixed two 
friction blocks of wood E, E, and 
the other ends of the levers are fix- 
ed to a maleable iron bar F, which 
pawes through the swcy bar and 
boxing of tlie fore axle, with prongs 
on each side of the centre bolt, 
which connects the fore and hind 
wheels together, uieeting .llie enil 
of the pole where it is ottached to 
the carriage. The dotted lines at 
G, show an elongated hole in llie 
pole where the boh passes throuj^b 
that attaches it to the carri'ige, 
wklcli is intended to allow t)ie end 
•rf the pole to press upon the points 
of the iron bar. When the carti%i 
begins to descend a declivity, We 
horae, in ils attemiils to relam the 
motion, palls back the pole, which 
pressing, upon the l>oiiilB of ijie 
iron bar F,ipU8he«' out die en^s of 
tlie levers A; A, and tlius |>ring8 
the two friction blocks %"^, into 
contact with the fore wheels, ani( 
retarding theirmolion, lessens iliu 
velocity of the descending carriage. 
Ill order to remoVe tbe piessnre, 
and bting back the levers to llieir 
original poNition, when the carriage 
arrives at the bottom of the Ifilli B, 
spring H, H, is fixed on the swey 
tier attached to the end of the bolt 
F. A disadvantage attending the 
application of this drag is, that, 
wlien the carriage is wished to be 
put back oil level ground, the 
pressure v^'autd be applied to the 
wheels, and the carriage could not 
be moved backwartU ;' in order, 
however, to remedy this, a block, I, 
will be necessary to Tie inserted 
between the front of the axle and ■ 
tlie end of the pole, so as to pre- 
vent the jnote acting on the end of, 
the bar F, escepl when required ;. 
and this piece Of wbod cOald be re- , 
moved when necessary, at the top , 
of a hill, by the driver, by 



S5 



] 
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a small rod, and could bu replaced 
at the bottom of tlie hilt without 
his Itcing obliged to descend irom 
his Beat. This drag could be with 
ease applied to carriageg already 
coastrucieil as well as to new ones; 



and we would really reromuiend 
that its use should be attempted by 
Rome of oni' readers, when we feel 
convinced i' 
tained. 



s utility will be aj 



I'LAN OK SHOP WINDOW KHUTTERS. 



Gentlemen, — According lo 
Mr. Saul'a ivisli, in No. LXXIV. 
Vol. III., I htive taken the liberty 
of presenting yon with a sketch of 
the elevation and section of the 
window in the Caiidleiigga : where- 
in A, fig. 3, represents the window 
when the shutter is down; and B, 
the same, when half-way up. Fig. 
3, is a section, showing B, the shut- 
ter, half-way up; and C, its coud- 



torpnise, suxpended over the pul- 
ley, D. 

I am, yours, &c. 

J. A. 

S3i Mar, IB^' ' i 

You may let Mr. Sanl know, 
tliat his new Water Trap has been 
in constant use liere, for upwards 
of, I suppose, forty years. 



HINT OF A llOTATOHY STEAM ENGINE. 



Gentlemen, — I am no engin- 
eer ; yet, it has ofteu occurred to 
me, that the steam engine (not- 
withstanding its improved and al- 
moet pertvct state) might be made 
more compact, and uf comparative 
little weigot, if the steam could be 
applied to the turning of a wheel, 
instead of working vertically in a 
cylinder, as it at present doih. If 
you think the following observa- 
tions worth inserting in your Ma- 
gBzine, perhaps they may turn the 
attention of some of your enlight- 
ened and experienced engineers to 
look into its practicability, which if 
it hath been done, I have not yet 
aeen any account of. 

Description of l/ie plate. 

Fig. 4<, is a section of the pipe 
and case for the fluted rollers to 
fvork in. A, A, is the case for 
the roDets. B. B, are two rollers 
fluted in such a manner that the 
one fits exactly into the other, the 
opposite sides of which, in tuniing, 
work closely in n filate, exactly 



: of the 



rollers. At 
pressine; on t 
the rollers, and forcing them up 
in the sides, and down in the 
nniddle, in the act of turning. D, 
in a division to keep the steam 
from having force to go to the rol- 
lers where they join in the middle, 
and to guide it up the sides. E, is 
tlie pipe from the boilers. F, is 
' the pipe to conduct the steam into 
the tunnel. 

Tlie greatest difliculty that 1 see 
in the above operating is, whether 
I will have sufficient force 



1 the roller 



I then 



will keep the i 
middle from having any force to 
work against the insides, and they 
H'ill not take any thing down. If 
the proposal would do, it would, I 
think, be very answerable for land 
carriages, but I refer the whole to 
your better jadgments. 

Youra, &c. 
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ESSAYS ON BLEACHING, 

Bj JjtHU Rerrie, a, M. Lrctiitrr on Philowphr, &C. &c, LoDdDli. 
No. IIL— CHEMICAL AGENTS USED IN BLEACHING. 

secTiOH I. — Continued. 
The qualities of water are not of 
(liffioult determination, although a 
chemical analysis of them ia none 
of the least difficult problems in 
chemistry. When water is nearly 
pure, (fur no native water is entirely 
so,) it is colourless and tranqparent; 
has no smell, and scarcely any taale. 
If water liare these qualitiex, it 
may be pronounced good witliaut 
fartber irial. If it is wished to ex- 
amine it more minutely, its specific 
gravity must be taken, which should 
not mnch exceed that of rain or 
distilled water; iudeed, the lighter it 
is ttie belter. Its hardness may 
be tried by pouring half an English 
pint or so into a giant tumbler, into 
which has been previously put a 
thin dice of Spanish soap, ami al- 
lowing it to stand foi 



If it 






larthy salts, the soap will 
be decomposed, and become ropy 
and curdled. If it be soft, on ilie 
otiier hand, it wilt be somewhat 
trhilened, but the whiteness will be 
equally diffused tbi'oogh the whole. 
Or if it is required to try water in- 
•tantly, it can be done by a test 
made by dis.<iolvin^ a little Venice 
Ba«p in alcohol. The salts of lime, 
the moat common earth which is 
to be found in water, are eaxily 
discovered by the copious wliito 
prccipiiaie wliich tliey afford, when 
treati-d with oxalate of amraotiia. 
Iron may l>e at once detecteil, by 
dri>)i|tinK i'ltn ihe water a sniHll 
quV^Vity iif pi-li'wiHlj' i.f iMilHSH, or 
( galla. If iron lie pre- 
)irii^Himi^ w\\] |iru<lii('(.' a 
rinlh« wat«r; ibe ,irii- 
ill iii-rt proiliiL-e a (-lirplL-, 
tvUcfa will afterwards change to a 
bbck. Sulphate of iron, the most 




e in which it occurs in 
our watere, may be discovered by 
nitrate of harytes, which, in this 
case, gives a yellow precipitate. 
On this principle, the importance 
there is in the choice of water for 
bleachers, may be strikingly illvts- 
trsted. Take half a pint of distilled 
water, add to it a single drop of 
solution of the sniphate of iron, and 
a single drop of the tincture of galls, 
and stir it with a glass rod. It will 
now pi'esent but a very slight change 
of colour, but add to it half a pint 
of spring water, and the whole will 
become instantly black. I faaie 
nut left room lu detail the tno<le of 
finding, by analysis, the proportiunt 
of snbslanres contaminating water: 
fur tiiis I refer to Thomson's Chem. 
IV. 212. 

I shall conclude tho subject of 
water, by mentioninc some of tb« 
espeilients by which such as may 
be unfit for the bleacher's use may 
be improved. I formerly remarked 
that hard waters have a conMikr- 
able power of checking the putre- 
factive fermentation. Now, tliis 
holds equally Dice verga, and ran 
easily be turned to good account 
in rendering hard waters soft, for 
al)nndance of waste vegetables can 
at all times be easily procured. It 
is this that renders soft the wsten 
of most lakes, and rivers arising 
fi'oni lakes ; for, as they aboand in 

ally destroyed and n^produced, t 
preat quantity of vegetable matter 
ruiiM into fermentation and softens 
the wwti'r. The effect may lie 
Mccouuied for by ihe combinatiun 
i)f Ibe amniiMiia a7id sulpharetted 
liyili'iigen arising from the decom- 
posed vegetables, with the earthy 
anAxftWaUic salts which are c«H 
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taiaed in the water, and render it 
hard. Dr. Priescley, vol. II, p. 185 
of hia EitperinieQts on Air, has re- 
lated a fact strongly illustratiTe of 
what we Iiere recommend. He 
there sUtea on ilie authority of Mr. 
Garriclc, that the public reservoirs 
at Harwicic are i^mmonly very 
foul on their sides and bottoms, 
but coiitaia water which is botli 
wholesome aod pleasant, provided 
that they arp not cleatied, for 
whenever the fscula, together 
with the mosses and other aquatic 
vegetables are removed by cleaning, 
die water becomes totally unfit for 
use till thete matters a^in accumn- 
inulate in suflrcient ijuatitity to 
purify ihem. Plants even seem to 
purify water while grouiing in it; 
ft bet, for the knowledge of which 
we are indebted to Priestley and 
Ii^enhonz. This seems to be par- 
ticularly the case with the byssi 
■nd confer vae, which fortnnately 
■botind in all our waters, unless 
pains be taken to prevent their 
growth, under a false notion of 
deanliness. (See Priestleyon Air.) 
Water containing lime may he 
amproved by exposing it in shallow 
jfeservoirs to the ai-tiou of the at- 
Wio^here; in ivhich case the caiban 
^ the air unites K'ith the lime, and 
j)redpilatea it, or causes it to float 
^Va, the surface. Wljen such 
er is to he used for any nicer 
ifurpoae, such as for diluting acids, it 
^msy be improved by the method 
innployed by dyers. Put tweiity- 
^or bushels of bran into a tub 
r vBt which will contain about 
Iten hogsheads; fill a large boiler 
^th the hard water, which, when 
put ready to boil, pour into the 
. The acid fermentation will 
in commence, and in twenty- 
ifunr hours it will be ready for use. 
liJBerthollet conceives that the acid 

Kts by decomposing the carbonate 
lime and magnesia, from which, 
Acid, being more powerful, dit- 



engages the carbonic acid; and that 
in this way the earthy sediment 
which is occasioned by boiling is 
prevented from taking place. (Edin. 
Encycl. art. Dyeing.) 

When water is rendered hard by 
the presence of sulphate of lime, 
it may be purilied at a compara- 
tively small expense, by a solution 
of barytes, for the sulphuric acid 
liBving a greater affinity for the 
barytes than for the lime, will leave 
the latter to unite with the former.* 
The solution should be dropped in 
by degrees, in small portions, rill it 
produces no farther precipitate. If 
too much should happen to be put 
in, and this will be shown by ils 
giving a vinous colour to paper 
stained as Brazil wood or Femam' 
bouc, (Ann. Chem. XXIX. page 
321,) it may be readily preci- 
pitated by exposure to the atmos- 
phere, whence it will draw car- 
bonic acul, and form a carbonate. 
When barytes is not to be had, 
hard water may be softened by the 
addition of penrl ash or crystals of 
soda, either of which will combine 
with the sulphuric acid, and disen- 
gage the lime, but not so perfectly 
as the barytes ; besides, the expense 
of the puiification would exceed 
the advantage derived frcni i(, A 
cheaper substitute, however, may 
be fo|iud in stale urine, which may 
be gTadually poured into iho water 
till the object is attfuned. Its of- 
fensive odour may be coiTected by 
the previous addition of quick-lime, 
a mode of sweetening which does 
not seem to have been known to 
the Ilomans, who obliged their 
scourers to reside in unlrequenled 
parts of their cities. (Ilin. Hist. 
Nat. XXVIII. 3, 6. Parkes.) 

The solutions of iron which occur 
in our waters, are genendly sul- 

• Sec Nii^h. Joura. I. hSb. The mode 
of preparing llii« solution a fyiax bjf M> 
Robinquet in the ilitj-'iFiioiul lotnc rS tli« 



phatee, and axe inoBt -iDJurious in 
every part of the procoM of bleach- 
ing. Water so conuminatnil must 
be (ImTTn into a cUtern and puri- 
fied aa in the )a«t caae, by adding a 
■olution of pure barytea, whii;h tvill 
deprive the iron of its solvflnt, 
when it wiit conucquently precipi- 
tate. The proresB takes several 
hotirs, but when expedition is re- 
quired, two reservoirs may be con- 
■tructed, and the process may be 
commenciug in the one, while it ia 
finishing in the other. The work- 
men, however, ouglit to he cautious 
of adding too much of the solution, 
ns, in this way, the water may be 
left in aa bad B state aa at firel. If 
the cisterns, however, are made 
sufficiently shallow, eipoetire to the 
air will throw the supembundant 
barytes to the bottom. Mr. Parked 
has iDgenioualy suggested that, in. 
works in which large steam engines 
&re employe<l, a considerable quan- 
ta of distilled water mi^l always 



be commanded from 
steam. " It would only require" 
he remarka, " a proper receptacle 
to condense it, and ita advantage 
to the hiencher uf (me calicoes far 
printing would be incalculable." I 
would add to this ingeniotts, and 
evidently practicable si^gestion, 
that although the qaantity produced 
in this way was not very coBsider- 
able, even a small quantity of pure 
ivater produced daily, and added to 
the common water in use, wauld 
greatly increase Ita purity by dil- 
uting the cootaininating substances, 
After all, tliese expedients ue 
but imperfect, snd, in every case, , 
expensive and troublesome. The 
manufacturer, therefore, cannot be 
too sirongiy impressed with (he 
importance of forming his establish- 
ment where none of them are De- 
ceaaary — whore he may hare a con- 
stant and copious supply of good 
soft water. 
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' His 



or literary; whereof the three first; 
I allow as extant, t/ie Jhurth I 
note as decent.' For no man 
hath propounded to himself the 
general state of learning, to be de- 
scribed and represented from age 
to ^e, as many haveC done the 
works (if nature, and the state, 
civil and ecclesiastical ; without 
which, the history of tlie world 
seemoth to me to be as the statue 
of Polyphemus with his eye out, 
that part being wanting which dotti 
most show the spirit snd life of the 
person. And I am not ignorant 
that in divers particular sciences, 
aa of the Juiiscon suits, the Mathe- 
maticians, the Rhetoricians, the 
Philosophers, these are set down as 
some un&ll memuriaU.of the ichoola. 



of authors, of books ; so lihewiK 
some barren relations touching the 
invention of ails or usages. But a 
just story of learning, containing 
the antiquities and originals of 
knowledges, and their aects, their 
inventions, their trailitione, ibeir 
divers administrations and mati^ 
ings, their oppositions, dec*ys, de- 
pressions, oblivions, removes, with 
the causes and occasioni of them, 
and all other events concerning leem- ' 
ing throughout the ages of the 
world, 1 may truly affirm 









J much de- 
satisfaction 
of learning 



sign for the 

of those who are li 

but chiefly for a n 

grave purpose, whi 

words, ' that it will make learned 

wise in the use aod^i 



lathisj iu 
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•f learning.' " — Advannernail of 
lieaming, Sook II, 

Tliougb there are passages in Che 
writingB of Lord Bacon more splen- 
did than the above, few, pi'obably, 
better display the union of all the 
qualities which characterized his 
philosophical genins. He has, in 
general, inspired a fervour of ad- 
miratioD which vents itself in indis- 
criminate praise, and is very adverse 
to a calm examination of the char- 
acter of bia understanding, which 
was very peculiar, and, on that ac- 
count, described with oiore than 
ordinary imperfection, by that un- 
fortunately vague and weak part of 
language which attempts to distin- 
guish the varieties of mental superi- 
ority. To this cause it may be 
ascribed, that perhaps no great 
man has been either more ignorantly 
censured or more uninstructtvely 
commended. It is easy to descrilie 
Ilia transcendent merits in general 
terms of commendation ; for some 
Oi his great qualities lie on the sur- 
bce of bis writings. But that in 
which be must excelled all other 
men, was in the range and compaijs 
of his intellectual view ; the power 
of ceoteinplating many and distant 
•bjects ti^tber, without indistinct- 
teas or confusion, which he him- 
oelf has called the discursive or 
CSmprehensivH understanding. This 
wide ranging intellect v/oa illumin- 
ated by the brightest fancy that 
ted itself with the 
inistering to reacon ; 
and from this singular relation of 
the two grand foitulties of moo, it 
has resulted, that his pbiloaophy, 
though illustrated still more than 
adorned by the utmost splendour 
of imagery, continues still subject 
to the undivided supremacy of 
intellect. In the midst of all 
die prodigality of an imagination 
which, had it been independent, 
rould have been poetical, his upiii- 
ely rational. 



It is not so easy to conceive, or at 
least to describe, other equallyessen- 
tial elements of his gTeatness, and 
conditions of his success. He is 
probably a single instance of a mind 
which, in philosophizing, always 
reached the point of elevation 
whence the whole prospect is com- 
manded, without ever rising to such 
a distance as to lose a distinct per- 
ception of every part of it. It is 
perhaps not less singular that his 
philosophy should be founded at 
once on disregard for the authority 
of men, and in reverence fur the 
boundaries prescribed by nature to 
human inquiry; that he who thought 
so little of what man had done, 
hoped so highly of what he conld 
do; that BO daring an innovator in 
science should be so wholly exempt 
from the love oF singularity or para- 
dox; that the same man who re- 
nouDced imaginary provinces in the 
empire of science, and withdrew 
its landmarliB within the limits of 
experience, should also exhort pos- 
terity to push their conquests to 
its utmost verge, with a boldness 
which will be fully jusiified only by 
the discoveries of ages from which 
we are yet fai' distant. 

No man ever united ■ more 
poetical style to a less poetical phi- 
losophy. One great end of his 
discipline is to prevent mysticism 
and fanaticism from obatmcting the 
pursuit of truth. With a less bril- 
liant fancy he would bavehadammd 
less qualified for philosophical i]i- 
quiry. His fancy gave him that 
power of illustrative metaphor, by 
which he seemed to have invented 
sgiun the part of language which 
respects philosophy ; and it render- 
ed new truths mare distinctly visi- 
ble eveo to his own eye, in titeir 
bright clothing of iioagery. Witli- 
uut it he must, like others, have 
been drlvrii to the fabrication of 
uncouth tfichnical terms, which re- 
pel the mind eithev tnj i-jSi^xiv^ w. 
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pedaoUy, instead of gently leading 
it to novelties in science, llirough 
agreeable analyKJa with objects al- 
ready ^miliar. A considerable 
portion, doubtlesH, of the courage 
with wbich be undertook tbe refor- 
mation of philosophy, was cBugbt 
from tbe general spirit of hia ex- 
traordinary age, when the mind 
of Europe was yet s^tated by 
tbe joy and pride of emaocipa- 
tiou firora long bondage. The 
beaaliful mytbology and poetical 
history of the ancient world, nut yet 
become trivial or pedantic, appeared 
before his eyes in all their freshness 
and lustre. To tbe general reader 
they were then a discovery as re- 
cent as the world disclosed by Co- 
lumbus. TTie ancient literature to 
which his imagination looked back 
fur illustration, had then as much 
tbe charm of novelty as that rising 
philosophy through wbich his rea- 
son dared to look onward to some 
of tbe last periods in ite unceasing 
and resistless course. 

In order to form a just estimate 
of this wonderful person, it is es- 
sential to fix steadily what he was 
not, what be did not do, and what 
he professed neither to be nor to 
do. He was nut what is called n 
luelaphysician. His plans for the 
improvement of science were not 
inferred by abstract reasoning from 
any of those primary principles to 
which tbe philosophers of Greece 
struggled to feateii their systems. 
Hence he has been treated as em- 
pyrical and superficial by iIjobb who 
take to them.setves the exclusive 

names of profound speculators 

He wa-s not, on the other hand, a 
mathematician, an astronomer, a 
physiol<^>8t, a chemist. He was not 
eminently conversant with the par- 
ticular truths of any of those sci- 
ences which existed ia his time. 
For this reason he was under.rated 
by men of the highest merit, who 
had ficqttired the most ynX repute-. 



lion, by adding new (acts to the 
stock of cert^D knowledge. It is 
not, therefore, very surprising to 
find that Harvey, though the fnend 
as well as physician of Bacon, 
" though he esteemed him much 
for his wit and style, would not 
allow him to be a great philoso- 
pher," but said to Anbury, " He 
writes philosophy like a Lord 
Chancellor," in derision, as tbe 
honest biographer thinks fit ex- 
pressly to add. On the same 
ground, though in a manner not so 
agreeable to tbe nature of hia ovnt 
claims on reputation, Mr. Hume 
has decided iHat Bacon was not ao 
great a man as Galileo, because be 
WHS not so great an astronomH- 
The same sort of injustice to hie 
memory has been more often com- 
mitted than avoweil by profesaon 
of the exact and experimental 
sciences, who are accustomed to 
regard, as the sole test of service 
to knowledge, a palpable addition 
to its stores. It is very true that 
he made no discoveries ; but bis 
life was employed in teaching de 
method by which discoveries are 

The writings of Bacon da not even 
abound with remarks so caipable of 
being separated from the tnass of 
previous knowledge and reflection, 
that they ran be called new. Thii, 
at least, is very far from their 
greatest distinction : and where 
such remarks occur, they ne 
presented more often as examples 
of his general method, than as 
important on their own separated 
account. In physics, which pre- 
sented the principal field for dis- 
covery, and which owe all thst they 
are, or can be, to bis method and 
spirit, the experiments and obser- 
vations which he either made or re- 
gistered, form the least valuable 
part of his writings, and have fur- 
nished some cultivators of that 
seieuce with an opportunity for an 
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All triumph over his mis- 
iiThe scattered remarks, on 
Br hand, of a moral nature, 
^olute novelty is precluded 
jiUure of the subject, mani- 
II strongly both the superior 
Hd the ori^nal bent of liis 
andiag:. We more properly 
I than compare the experi- 
^ " the Natural HiMtory," 
B moral aud political obser- 
I which enrich the " Ad- 
(Bt of Learning," the 
Si, the Lettei-s, the History 

rVII., and above all " the 
a book which, though it 
Ik praised with equal fervour 
tuJe, Johnson, aud Burke, 
titr been characterized witli 
SBCt justice, and such ex- 
Nicity of expression, as by 
|r Stewart in his Discourse 
H to the Supplement of the 
(liedia Britannica, ivbere he 
AJoder the same head of 
I" may be mentioned the 
nlume to which he has 
In title of Essays, the best 
land most popular of all 
toca. It is also one of 

fS, DESIGN, AND RELIGIOUS USE, OF THE PYRAMIDS 
OF EGYPT. 



those where the superiority of his 
jrenius appears to the greatest ad- 
vantage ; iUe novelty and d^tk of 
his reflections often receiving a 
strmtff relief from the iTileness of 
lite sulgect. It may be read from 
beginning to end in a few hours; 
anil yet, after the twentieth perusal, 
one seldoRi fails to remark in it 
something unobserved befoi'e. This 
indeed is a characteristic of all 
Bacou's writings, and is only to be 
accounted for ty the inexhauHtibU 
aliment theij furnish to our own 
iJiougliU, and tlte sympathetic ac- 
livily thei/ imparl to our faculliet.'' 
It will serve atill more distinctly to 
mark the natural tendency of his 
mind, to observe that his moral and 
political reflections relate to these 
practical subjects, considered in 
their moat practical point of view; 
and that he has seldom or never at- 
tempted to reduce to theory the 
infinite particulars of that " civil 
knowledge," which, as he himself 
tells us, " is, of ail others, most im* 
mersed in matter, and hardliest 
reduced to axiom." 

( To be concluded in our ruxt.) 



f 

Hract the following interest- 
1^ from the Kaleidoscope, 
f clever weekly periodical, 
id in Liverpool, which muEt 
bu to most of our readers. 
I was translated for the 
a from the French of 

mporlance that we do not 
tt of this consideration, thai 
j^Mitbora wrote the history 

eavens, and particularly of 
|IFm if they were writing the 
Ibf men, and that the people 
fcvery where understood it 
jPAd hiitory, and considered 



the hero of the story as a man who 
oure had actually existed. 

The priests generally did all that 
lay in their power to persuade the 
people, that the gods whom they 
adoi'ed had really lived, and had 
been princes, legislators, or men 
who had deserved well of their 
fellow-men. It might be that the 
priests wished to give a lesson to 
the chiefs among the people, by 
instructing them, that they could 
only aspire to the same glory by 
imitating the actions of these ancient 
princes ; or it might be, that the 
priests sought to give encourage- 
ment to virtue in the people, by 
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persuading them tliat furiDurly tlie 
flceptre had been the rewaril of ser- 
nceB rendered to the country, and 
not a patrimony hereditary in cer- 
tain families. 

Ti>ey showed the tombH of the 
gods, H9 if those gods had actnally 
existed ; they celebrated the differ- 
ent feasts, the iniemion of which 
wBB annually to reneiv the grief 
which their loss had at first occa- 
sioned. 

Such was the tomb of Osiris, 
covered under those enormous raas- 
ses kuown hy the uhuib of Pyra- 
mids, which the Eg3^tiuiB raised 
to that star which dispenses day- 

light. 

One of them has ila four faces or 
fronts looking towards the four 
cardinal points of ihe world. 

Each of these faces has a base of 
110 fathoms, and each face forms 
an equilateral triangle. 

The perpendicular height is ser- 
eDty-BeTenfatIiomB,(accordingtothe 
measurements given by Chazelles, 
of the Academy of Sciences.) U 
results from these dimensions, and 
from the latitude under which this 
pyramid is raised, that, fourteen 
days before tlie spring equinox, 
(the precise epoch in which the 
Persians celebrated the renewing 
of nature,) it would cease to throw 
any shadow at mid-day, and that 
it would not project any shadow 
again (at mid-day) until fourteen 
days after the autumnal equinox ; 
consequently, the day on which the 
sun's southern declination was 5 
d^. I A min. (which liappened twice 
a-year — once before tlie vei'nalequi- 
non, and once after the autumnal 
equinox,) the sun would appear 
at mid-day precisely upon the very 
pitmacle of the pyramid. His ma- 
jestic disk, placed upon that im- 
mense pedestal, would seem to 
repose upon it for M>me minutes, 
whilst his adorers, kneeling down 
at its foot, prolonging their view 
along the iaclined plane o( iVe 



northern face of the pyramid, coU" 
templated the great O^ris, eitbev 
as he descended into the shade of 
the tomb, or as he rose triumpbant 
out of it. 

It woidd appear that the Egyp- 
tians, ever great iu all their deai^s, 
had executed a project, the Dhwt 
daring which imagination couM cen- 
ceive, that of placing a pedestal fiit 
the sun and for t^e moon, ''or far 
Osiris and Isis, at mid-day for ibt 
one, and at midnight for tlie other,, 
when djey arrived in that part of 
the heavens, near whicli the line 
passes that sepamtes tha nortkera 
from thf! southern hemisphere, ifae 
reign of good from the reign of 
evil, the empire of light from die 
empire of darkness. 

They wished that all shadoir 
should disappear from all the bcea 
of the pyramid at mid-day, durit^ 
all the time tliat the s 



into shade when night recommenced 
his reign in our hemisphere, that ii 
to say, at the moment when Oairis 
would descend into the tomb, and 
into hell. 

The tomb of Osiris was covered 
with shadow during nearly eit 
months; after which, light invested 
it entirely at mid-day, as soon bs 
Oairis, having returned frrum heUi 
resumed his empire, by paasing luto 
the hemispliere of light. 

Thnn he was restored t« Isi^ 
and to the god of spririg, Oru^i wIm 
had at last conquered the Geniop 
of Darkness, and of Winter. I 

What a sublimity in the ideal 
In the centre of the pyramid is » 
cave, which ihey say is the tomb<if 
Bu ancient king. That king is tlM 
husband of Isis — the famous Osin^ 
that beneficent king, who, the peo< 
pie believed, reigned long ago over 
Egypt, but whom the priests and 
philosophers knew to be that power- 
ful star which governs the worMi 
atiA ¥ui\A\eft \\. w\V.l\ its benefit)^ 
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IfE SELENIUHET OF LEAD AND NATIVE SULPHURET 

*■ OF SELENIUM. 

yofCMor Slromeyer has ta- tlie blotvpipe flame 



T Slromeyer has ta- 
e with a copy of his and 
fr HauBinauTi's paper, on a 
l^niuret of lead, which waa 
nd btifore the Royal Society 
i^eu, 1 beg leave lo send 
|H>lice concerniu^ it. The 
f^ae sent by M . BaueraHchs 
tf dd in the Hnrt;!. lo Pro- 
gBiumaan, witli the obser- 
fhst it contained seleuium. 
^und BODu: yeartj since in 
(<stpreace mine, near ClauB- 
fd M. Baueitiacha, who, at 
fh regarded it an a distinct 
[ temted it Cobaitic GaleDO, 
l^iicli Dame Professor Haus- 
Itruduced it into hia Miner- 
i3*lie nuneTBlogical descrip- 
l,i^ as given liy Professor 
^in, is as Eblloivs : Exter- 
I bears couBidei^le resem- 
I to fine granular galena, 
.its colour is clearly diHer- 
tnng a cast of blue like 
kna. A crystaline texture 
r^tiiict, but, from the mi- 
^of its crystals, it has hither- 
iimposaibte to ascertain ibeir 
|brai. Cubic and triangular 
(were observed; but whether 
ftrei^ond or not to tliose of 
iTCOuld not be determined. 
\tu remark applies to its 

fcl)f which there appeai' to 
. It IB less hard than 
ftBd its density is 7.697. It 
m negatively electric from 
tilike galenai. It is readily 
Msed before the blowpipe 
rcoal. Besides the usual 
lena arising from the pre- 
K lead, the oilour of decayed 
kiliah may be perceived ; 
Mddieb-brown matter is de- 
[round the aasay on the cool 
if the charcoal. The ore 
1) acUior blue light while 




playing upon 
a pale blue 
colour to borax, indicative of a little 
cobalt. When heateil by means of 
a spirit-lamp, in a clear glass tube, 
closed at one end, the selenium al- 
most instantly sublimes, forming a 
red ring within the tube at the open 
extremity of which it« peculiar 
odour is very perceptible. On 
heating the tube to redness, the ore 
fiisep, the red ling partially dis- 
appears, and is succeeded by a 
white crj'staline ilejusite. This de- 
posite reddens litmus paper, is deli- 
quescent, and has all the properties 
of selenic acid. These diaracters, 
which I have myself witnessed on 
a specimen sent me by I^ofessor 
Slromeyer, are very distinct. Ni- 
tric acid acts readily upon the ore 
even in the cold. The lead is first 
attacked, the selenium separating 
in substance in red floccuU ; by the 
aid of the heat these also are oxi- 
dized, selenic acid being generated. 
The solution, when complete, haa 
a pale rose colour, owing to the 
presence of cobalt ; but the nicest 
test could detect neither sulphuric 
acid nor any other substance. The 
analysis was periiormed by the fol- 
lowing method : After dissolving 
the ore completely in nitric acid, 
the oxide of lead was precipitated 
by sulphuric acid, the operation 
being conducted at a boiling tem- 
perature, to prevent the precipita- 
tion of any seleniate of lead. The 
filtered solution was then com 
trated by evaporation, and seleo 
thrown down by sulphate of am- 
monia and sulphurous acid. The 
cobiUl was next separated by the 
hydrosulpliuret of ammonia. The 
proportion, as drawn from the 
mean of three nearly corresponding 
anal pea, is, 



I 



Lt»A, 70.06 

Cobalt 0.83 

Sdeulum, 29.U 



Wilh respect to tbe atomic cousli- 
lution of thia ore, Professor Strom- 
efer remarks, that ' its constitu- 
ents are combiaed precisely in the 
proportiou of their equivalents, and 
^e quantity of the selenium cor- 
responds not only to the lead, but 
also to the cobalt, and ihBt, there- 
fore, both metalu are to be regarded 
SB in combination ivith selenium. 
The aeleniate of lead, too, agrees 
with the Bulphuret i>f that metal in 
tbis respect, that, when bolh its 
constituents are oxidized, the sel- 
enic acid and oiide of lead are in 
the precise proporl-ion to form a 
neutral sel en tate of lead, just as the 
oiddatiuR of galena gives rise to a 
neutral sulphate of lead. The dis- 
covery of such a compound is there- 
fore to be anticipated, whenerer a 
native seleniuret of lead exists.' 1 
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take this 



opportunity to mcmtioo, 
that the native sulphuret of seleoi' 
um which Profpssor Stromeyer de- 
tected among the volcanic products 
of the Lipari Isles, of whicfi I com- 
municated a HhorC notice 
months since, was found ai 
mixed sublimed muss of mm 
ammonia and sulphur. It n 
posed in layers, and, from its brown- 
ish yellow colour, gives rise to tl)B 
supposition that the muriate of 
ammonia at such parta contabed 
iron. A superficial examination 
proved, however, that no iron wm 
present, and tbis observation led to 
the detection of the selenium. In 
a letter which I have just receiveii 
from Professor Stromeyer, he in- 
forms me that another ore has been 
found in the Hartz, containing the 
seleniureta of lead, copper, silvei, 
and mercury, with the exaininatioii 
t present occupied." 



Bdin. Phil. Jour. 
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M. DUPIN'S ADDRESS TO THE MECHANICS OF PABIS, 
BdlTBnd in November last, at the Conservaloire Rafal Dsb Arte «t Usfiin- 



I am persuaded thai in employiag aaa- 
lo^oofl mama for the induBtriuua people 

and more' rapid will result. WIid csd 
doubt the intelligence of the French 
artist, Hcd his capabiilty at protuptly 
seizing the objecla whleh are presented 
to him ? In the warka I have long di- 
rected, in the midst of our mwt attive 



which I pointed out to them. THiej 
ha»e contribulrd to the success of mj 
experiments, as well a* to (bat of tbc 
labours of matiy other engineer* wiMo 
I could mention. This proves W in 
that the French workmen do not yield 
(D those of any other nation In Ihclr 
aptitude to seize and to apply the prind- 





The workmen that my eoUeagnes and 


convincing myaelf of its truth. 


myeelf thus Instructed, during tfaa b« 


The workmen that I have instructed, 


war, were not men chosen fram thor 


have assisted me in executing the scien- 


infancy to give them a partlcultr and 


tific experiments upon the strength of 


careful apprenticeship; they were arli- 






my Individual researches, or by the com- 


— house carpenters, smiths, joiners, sbiI 




blacksmiths; for the most part u- 


■nd at Dunkirk. These workmen per- 


cuslomed only to the rough work of 




small towns, or of the country. In lit 


iods, and thB patts of mechanics which 


evening we taught Ihem to read Hid 


I explained to them : they learnt to use 


write, and in the dar-tiine to drav 


their iutellectual faculties, and vei'v often 


vessels. 



tbey perfected the praotleal methods 
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X bu » 



of tb« 
tian at the liitt n 



staiued 



Eiiglan 



Iha engiiieera of tbc 
fiwu the conai; 

mdy capable of iKiforinlng rough tvorkii. 
A year afCertvarda, Ihauks to (he in- 
•IruetiiNi we had given Ihcm, they ivert 
DO luDger the ume men : tbej wen 
gqnal lu Iha execution of the grratesl 
■ ■ : single port of Anyers, 



tiMr <^ 



t the > 



Mrenly Iva and three decked TOneb; 
uld fanr yaara afterwards, they had at 
Iha (Buia lime tmnty Teoseli at bbh, and 
Itvwjty otfaen on the sE^Kka to repla<% 
tbsM. 

The army had need of our services i 
ud Ihesfl same ivorkmen eoDstructed 
•«er the Daaube, opposite to Esating and 
Wagivm, under the fire of the enemy, 
btidgea InfficieDt for the paiaage of an 
bBmenw army. This rasl laliour was 
COiDpleted wltli the eoolness, the mathe- 
natieal precision, and the rapidity, 
which nonld only have been expected 
from the moel able men working In per. 
bat secoritr, a 



the navlgatflr ; and science, and the aria, 
and commerce, make aa unapeoted 
eSorC, in eoDsequence of a farmer me- 
flhanical discovery. Watt improves ths 

eauhes the Industry nf England (a malra 
an immeDse stride. ThU machine rt. 
preMnlB, at the present time, the power 
of three hundred thausand faoraes, or of 
two millions of men, ilrong and well 
fitted for labour, who should work day 
and night, wltbaut interruption and 
withoat I'epose, lo angment the ricbea 
of H country not more than two-thirds 
the BUtent of France. A bair-drener 
invents, or at least brings ii 



eers of 



Genllenieii, wbat the 

nautical artsi six thousand workmen 
taken by oonsurlption from all the de- 
partmetits of the lowest profestions, we 
can do with equal success for the civil 

Ws AaU now survey the probable re- 
BOlta of *uch a state of perfection inlro- 
ducBd into the education of the indua- 
trioua daises of society. And here we 
ihall not only s|>eak of what may pro- 



i 



wUe inhibit the salutary infli 
by means of mechanical discc 
BUD may exercise upon tbeir count 

To shange the face of a great h 
of industry, to open to the comme 
a people new sources of tlc^hea a 
pmsperity, It haa often iwen suffici 
perfect n single instrument, or a 
machine. 

Two Dutch ivorkmen invent tl 

covered ; the salellitcs belonging 
IDcnt distant ^neta are perceivec 
ajtatem of the world is known ai 



q, but llke- 
ence which, 
veries, these 









this 



o British J 

eriority. Fifty yean 

is great discovery, more 



of England are employed iu those opera- 
tioBS.wbich depend, directly or indirectly, 
on the action of this machine. Lastly, 
EDgland exports, for four hundred mii- 
lloua of francs, cotton spun and woven 
by an admirable system of machinery. 
I'bfl Indiua, so long superior to Europe 
— the Indies inundated the west with 
tbeir products, and exhausted the trea- 
sures of Europe— tbe Indies are con- 
quered in their turn. 'llie British na- 
vigator travels In quest of the cotton of 
India, brings It from a distance of fonr 
thousand league*, cammlts it to an opera- 
tion of the machine of Arkirrlght and 
of those which are attached to It, carries 
back their products to the east, making 
them again to travel four thousand 
leagues, and In spite of tbe loss of tima 
— in spite of the enormous eipense in- 
curred by this voyage of eight thousand 
leagues, the cotton manufactured by the 
machinery of England becomes leu coelly 
than the cotton of India, spun and 
woveu by the hand, near ths Seld 
which has produced it. and sold at the 
neareel market So great is the power 
e pi-ogress of mnahinery. 



Now, 
say u 






I will V 
ho look I 



1 the 



Watt, and twenty thousand of the ma- 
cbinea of Arkwri|i,U. Miiie\\.\ \ v& 



•eqiuiuted with a 'letcriptiim 
Aide, of ivbici] the earth pouenu 
nplw to the unauiK of tim thouaand 
DlUioiu. Ilm ■tfwn.iMigiiia Ihrough- 

■nperior to Ibnl of fnur biindivd Iboa- 

•and horw*, aod I koaiv one which rs- 

prewnti by iu multiplication Ihi Tom 

a hiiDdred mUlions of horses. Wbst, 



B this 



line? Miu 

>1 lauguage m rerol 



■dnnlage of improving thi? pruduclive 
and labouring faculty of the human 
■pecjeo, even in the ryes of thuu proud 
Mugs who look upon tbe individuals of 
the tnanafBoluiiiig danea asnolbingbut 
nachiocB or iKaats of burtben. 

and more noble ought to dlrrct tbe 
atateiDian, ought to inipire the generous 
Jriend of fauDUnitf, and uught to in- 
flnenoe rcUglaut mindi, u-liich aee, iu 
eT«T rank of society, simple murtala 
called by the author of tbe univerae la 
future dinllniea, eternal and aubiime. 

In their durarler and in their poises- 
rions, whether intellectual or physical, 
the French nation is one of those wblcb 
nature haa favaured the moat. Her 
MtiHty hoi enabled her promptly Co ex- 
ecute enterprises the most difficult and 
the most complicalcd. In all clBSSes the 
nndenlandiDg is extensive and rapid ; 
(he courage is ardent and enterprising, 
increasing by (he difficulties to be sur- 
■nounted, as well as by the dangers to be 

thing. It is, perbapt, In peneveranca, 
particularly ivben suocess advances slowly 
to reward our eflbrti. But In this re- 
■pect eves, it would be eiceedingly un- 
jul to overlook nnd to deny tbe progress 
which our national character ban made 
during forty yeali. The people in this 
napeot, Llie Individuals, are matured by 

tunei; and of tbls we may be sure, that 
when a nation becomes illustrious, it 



t this day, Frai 



a In the 



thing w 

duatrlous, enlightened, powerfii 

civilized nations. But to oblal 

the uioBt extended, nnd tttrH 
mind and of body distributed t 
all classes of society: anua^ 
learned, to discover the uMmns 
give directions; amongst artiste, 
plication of abstract discnverlM, 
truce the new paths which Ini 

In pursuing thii career, leit m 

constantly to contend against ft. 
eminently Induatrious, active, ag 
severing; against a people wbo n 
easily yield to us the victory, a* 
n-IH regain from us all our advai 
if we Temain Inactive a single II 
I have already said much to fi 
speclittg this rival nation ; I mmt 
ever, say mora of it still, in da 
show you the nature and extant M 
labours which it u'iU romp«l you 
deruke and to achieve. Let m i 
ourselves to contemplate tbal whie 
atitutes the true power of a Ida 
wblcb. In war aa well hi In p«i 
destined incessantly to contMd I 

selves against that tialse patidotlam, 
would make us practise dtiHiCi 
□ursclves, reapecljng both ooml* 
our antagonisla. 

It has been considered ■ gfB 
justice Id England to declare tit 
achieved ber victories by fan tn 
which BUbeldized a multitude of t 
people, and not by the vnlaur altt 
defeDders. This was at mwt M 
confess, that gold itself Is * «| 
force: and how had Englaa* M 
Ibis gold? Had aheprocureditfil 
mines? She bos none wliiidl f 
this inetal. Had she wrong' II 
conquered people In her foreign ] 
sions ? This ne have beUcTed, i 
It we bave deceived ourselves. £ 
India nor America has ever enriid 
tbelr tributes or their spoils, At 
treasury of Great Britain. What 
has been during all this time the 
nf tbls treasure?— It lathe induitl^ 
people, and the labour wbiob ia itsdi 
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MISCELLANIES. 
Bvial Plaa cf the iBvalor uf Lngnr- whatever nkl» < 
rtmi. — The interest vhieb we take in nututil 



1 -wish to kltoW' 
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W( know no mon 


of then 


lence of luttcT 


Ihjui tbo chMrta B 


botnucb 




Who will inttr 






bj- whicl. the grai 


of corn, 




into the »nh, diapowi itte 


ft»pr«lu« « 






1 or»hy fl» 


«n prod™ .0 


pplron 


ne tree nod a 


ohemutoD thcneit loit? 


Many docCon 


ban Rid, nbiit hi 




Moot^goe 








UnbeaJiBg ded 




■»: furred Huaiie 


r! thou 


nquinsl iiflcr 


tbeliiBitiortl»hi. 




1— thBymit 


Ih-radnfriiriiBw 


— r^im 





Influme 0/ C'^per. -S^- nn Magtttic 
NieitTti. — M. Anigo hu comnninicated 
to the Academy of Sdenee* bii further ex- 
pvrimenli nlitive to the oscillAtioDv of ■ 
BMglMtiG medic suTTonnded by diflerent 
nihatuioei. He had ueerteiafd that the 
coppAT ringt with which dipping nndlfi are 
geunOy turrounded, Kurted on the needlea 
« very lingular actioor l^ effecl af vfaich 
wu rapidly lo diminiab the amphlude of 
ittt OacilUtioDi witlout tnuibly altering 
dnir daimtion. Thm, when a horiunnl 
DMdle Mtpended in ■ ring of wood by a 
Ihnid widunit tmiiDH, vu moTed ti 
from ita TutniaJ poaitioo, and I 
bebre. 



itKlf, 






ring of 
amplitude dimiiuHhnl ao rapidly 
w needier removed id*^ ftodL iti 
natoral pnidon, only oscillilnt S3 tinua 
Men (he arc wai irdnced to 1 00. In 
HudieT ring of copper, of im weight, the 
mUDber of oadUatiuu between Ibe aici of 




Neu 



-Aoewmelal 



n hat lately been Inveoted by Dr. Gi 
an able chemiBt in Saxony, the pre] 
of which doeely rewmble thme of ■!>«. 
It in matloable, is not aubject ta ruit, 
iv ant liable to become toriualwdp 1 
compoaiiian has alreiuly been made u 
in the manufiiclure of caodlcMtcln, q 
&c. and nill in all probability (actorda( 
' ' ■ ■ Cific jounik) '' 



iypn*d i 



gooJl. 



Gambaid of & 



Kiw Comel. — 
(eillea. dbcovered 
of May, thnngh a diatinct dxmaliim n 
not got till the 87^1, &t Paria. 1( ii n 
Gamma, in Cuaiopeta, inyiiible to d 
naked eye. without tail or appuut nuda 
haying the form of nebula, which lb tm 
dietingui^wd, aotwithatandit^ dielightt 



bygrometic Bubnance. Fo 
pnrpcac, hygrometen, cmutmctnl ai 
ing to ^aiuiure^ft principlca, wne 



fidest length alone, but the latter ot 
was obriated by tyin); four togethn- 
naolti of the e: 



tremn of DMiNniv and the 4>7S^ d I 
rhamber (abont 850) m 

pnacbing the aecmd : 
quality of the Gsanefae hair ■• ■niill'r I 
moe as that of ths ■ . ~ 

P«r. nvii. I«0. 
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M>. CARTWRIGHTS STEAM ENGINE. 



It may, w« ihink, prove very ail- 
raniagtrnus, whea we ran ipare a 
part if our [)iate, lo extnii:t fLuni 
Home of tlic old rolumea of the dif- 
feivnl Joumala of Silence to whirl) 
the generality of our readers oiay 
nut Lari! ready Bcceag, a few of t)ie 
improrement'i ami inventinDU wliitJi 
are there recorded ; lor evpii wlicre 
such hace beea found hy experience 
not altogether lo meet t-lie nanguins 
vien-a of the projertors, they may 
contain hints which may he of the 
greatest importance to intelligent 
mechanics. With this view we 
-prewnl our readent thia week with 
an account of Mr. Cartwright's 
~ at^m engine. Mr. Cartwright'a 
first objecta were to ohtain, as nearly 
as might be, an absolute Tacaiim ; 
whii^, in consequence of the elastic 
mpour that separates (mm water 
injected in the uaiinl mode of con- 
denaatioD, no one iu tlie least con- 
versant with the philoaopliy of the 
stesra engine, need he told is impos- 
sihle. Tlie condenaation in Mr. 
Cartwiight's engine ia performed by 
the application of cold to ihe exter- 
nal surface of the vessel containing 
'ite ateam. This plan had been tried 
byseverala without success, previous 
to Mr. Cartwright'a attempt ; his 
plan was by admittine: the steam 
between tin- metal cyiindera lying 
one within the other, and having 
cold water fiowing llirough the in- 



one. By this m 


Mm a very thin 


body of Hteam ia 


pxpoaed to the 


greatest possible 


urface. But be- 


aides this, by mei 


ans of a valve in 


the piston, there i 


a constant com- 


munication at al 


timea between 


the condenser and the cylinder. 


either above or below the piston, 


so that whether i 


aecends or de- 


scends, the coade 


neation is alwaya 


takinir place. To 


reduce the fric- 




vhi^k,vae»/regh 




vert/ heavy load upon the engine, 
Mr. CartwrigM made ihepaeking of 
his solelg of metal, arid expangree. 
T/iere i/t a Jarlher advantage in 
this method fiom the saving of time 
and expente in the packing, and 
from tJie pisUm jttling more ac- 
curatelg, If posg'dile, the more it u 
tBorked. He was equally atleotire 
in simplifying all the other parts 
of the engine; his engine having 
only two valves, and those as nearly 
self-acting as may be. 
He had also ai ' 



ject in view in his improvements, 
which was to afford an opportunity 
of substituting ardent spirits, eillKC 
wholly or in part, in -place of watei) 
fin" working the engine^ For, u 
the fluid with which it is worked 
is made to circidate throu^ t^e 
engine without mixture or dimiiui- 
tion, the using alcohol, after the 
first supply, could be attended iritli 
little or no expense. On the con- 
trary, the advantage would be great, 
probably equal to the saving ^half 
the fuel. When, indeed, the en- 
gine was applied at he propw^, 
it occasionally should work both 
as a mechanical power and aa a suU, 
at the same time, the whole fuel 
would he saved. 

Deicr^tion of tlie Plate. 
A, (fig. 1,) the cylinder i fi, the 
piston ; I, the pipe which condocts < 
the steam to C, the condenser, be- 
ing a double cylinder, bett^een , 
which the steam passes into the < 
pump, D, that serves for retnndiig < 
the con<lensed fiuid back into the 
boiler; E, the air-box, and e, ita 

Note. — The pipe from the pnmpi 
through which the condensed flmd 
is returned into the boiler, passes 
through the air-box. What air or 
elastic vapour may be mixed with i 
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the fluid, rises in the box till the 
ball that kc^s the valve shut falls 
and suffera it to escape. 

F, the steam valve ; G, the pis- 
ton valve; H, H, two cranks upon 
whose axles are two equal wheels 
working in each other, for the pur- 
pose of giving a rectilinear direc- 
tion to the piston-rod ; M, the box 
that contains the condensing water; 



K, plan of the piston, showing the 
metal rings, which, by the springs 
L, L, are forced outwardly against 
the inside of the cylinder, so that 
the piston can adapt itself to any 
inequality that may arise. The 
piston-rod is also made steam tight 
in the same manner at N; O, a 
part of the fly-wheel which regu- 
lates the motion. 



PLAN FOR RAISING COAL BY A WATER-WHEEL. ' 



Gentlemen, — I was lately 
asked if I had seen any machines 
for raising coal turned by water, 
said to be in use in this country, 
even in this neighbourhood. I 
have not ; but as I have few oppor- 
tunities of seeing works of that 
kind, there may be such unknown 
to me. It had, however, the effect 
of turning my mind to the subject, 
and the following are a sketch of 
two plans I conceived, which it 
may be somewhat curious to com- 
pare with those already in existence, 
if such there be ; at least I think it 
a little interesting to compare the 
ideas of different persons on the 
same subject, especially if ignorant 
of each other s designs. 

A, B, (fig. 2,) is a common water 
wheel; A, the trough, or water- 
course; C, a wheel, on the same 
axis which turns another wheel, D, 
of iJie same size; E, is a wheel, 
the size of which is to be regulated 
by the desired velocity of the drum 
or axle of whatever kind, round 
'which the ropes carrying the buck- 
ets are wound. The axle of the 
wheel, E, is to be so attached to 
that of the drum, that it may have 
a small lateral motion, so as to ad- 
mit of being thrown alternately 
into connection with the wheels, C 
and D, by means of the lever and 
handle, F. It is evident that £ 
being in connection, or gearing, as 
it is called^ with D, (as represented 



in &g, 2,) will, by a pull of the 
handle, F, be thrown out of con- 
nection with D, and into that with 
C, and will consequently commence 
turning in the contrary direction, 
and so on as often as the handle, F, 
is moved to the one side or other, 
while the water-wheel is all the 
time turning one way. My other 
plan, ^g. 3, is a double water-wheel, 
A, B, C, D, seen from above for 
the ease of understanding it ; 1,2, 
3, 4, &c. the buckets, divided by 
£, F, and are on the side ; A, D, 
the reverse of those at B, C ; so 
that water running to the left would 
fill the buckets on one side, and 
running to the right the other; 
suppose the water running in the 
direction of the arrows, 1, 2, it will 
fill the part of the wheel towards 
A, £, turning it in the same direction 
with the arrows ; but if by any means 
we turn the door, G, H, into the 
position, G, K, the water will in- 
stantly turn in the direction of the 
arrows, 3, 4, filling the part of the 
wheel towards C, F, and will turn it 
in the other direction ; and so on al- 
ternately as often as the door is 
turned through the quadrant, H, K ; 
L, M, are the supports of the 
wheel ; O, N, its axle ; the end, O, 
being attached to the axle of the 
drum, there will be no other ma- 
chinery whatever required, except it 
is necessary to incie^a^ «« ^vmviivScL 
the motioii oi X\\ft\a.\.\«t • 'YW ^«d^ 
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of motion of tlie water-tvlieel would 
be uwndeil with coosidenble lose 
of power, were its power coiislantly 
required ; but as lim cbnnge wouUI 

buckets were rliangiii|{, it woald 
be chuigvil frnm a loss to a cun- 
t'eniencj', 

I have one idea fartber lo add, 
as at the greater part of co«l' 
works there are, I believe, no falls 
of water lit for putting ibese plans 



in practice. Perbaps in many in> 
etancea the water pam|ied b^ the 
engine might be sdequtfte to the 
purpose : raising ilie water a few 
feet higber would he nothing to 
the engine ; and thus tlie raj^ng of 
coal would be carried on nt no ei- 
:e|)t the first cost irf i 



wheel and o 
Ir 



), &c 



ON THE REFLECTION OF LIGHT. 



The leading opinions amon^ the 
moilems with regard to the nature 
oK light, nre the two nupported by 



subject. 

According to the former of these 
two philosophers, this subtle (^ent 
consisU of an indefinite number of 
exceedingly small jiarticlea thrown 
off in all directions from the lumi- 
nous body ; while, according to tbe 
latter, it is occasioned by tbe pres- 
sure uf a fluid, every where and at 
all times present, and which only 
requires to be set in motion by a 
luminous body. Rays of light are 
accounted for by these bypolheaes 
also, in dilferi'nt ways, in ho far as 
in the line case they are supposed 
to be a succession of moleculffi, 
which are moved by slight oscilla- 
tions repeatedly continued: and in 
the other, which itre all ibnught to 
have an impulsive force, and to 
succei'd une aiiuiher in an ujiintfr- 
ropted ciiHine. 

Alcbnu^h objectkins have been 
started airainnt the hypiirbesis of 
Newtiin. thi-y nre of tniti a nature 
iiivalidale tlie justice of 
cHioi-' III be ri)n>Iilere<l a-* l4ie 
preferable liypiiiheHis on ibis nub- 
ject, over tbut uf l>escartes ; if we 
ailcpt which, say» sm able writer on 



mdi 



this subject, " we mnst cause our- 
selves to believe that there is do 
such thing as night ; and that in 
total ei-lipses of the sun, 

thing as complete darki 



One of llie principal properties 
of light, and one which aJI obser- 
vatiaa of ila nature readily points 
out, is the refieclion of light ; which, 
with tbe various phenomena de- 
pending on it, is treated of in that 
branch of Optics which has been 
denominated Catoptrics. By this 
reflection of light is meant tbe 
change of direction which it e»- 
perience^, when it is repelttid or 
reflected from the sarfaces of trans- 
pinion entertained 
^e of this reflevtion WW| 
I occasioned by impin^ng 
: solid parts of a reOei^tf 
Hunaie. But Sir Isaac NewtM 
has exhibited the improlNibiKl]t ot 
this hein^ a true opinion ; Owl eoik' 
ten(U„tbat un thin snpposilioQ l)» 
re1«ctiun of the must policed aurf 
iart;.must be very irregular; taA 
indeed that tbe light woutd b« 
Hi^GUtred as much by the miafc 
priliibeil as by the roughest glufc 
He concbiilfd iliat the reguv ra^ 
flection of light whs owing to 
power of the body evealy 



parent 

The 
of the < 

that it 



ropaquf 
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acts upon die ra^s without im- 
neiliate cnniart. 

, The reflect L on tniisC in every 
raw be occasioned ljy tbe resint- 
ance of a. BDbsta.[ii:e opposing the 
sdmisBion of the light, whiL'h, if it 
eonlJ be removeil, ivoald Lttuse the 
Burfares no longer to reflect. 

The general Ian 
that the angle of ri 
to the angle of ini 
to the angle which the incident 
ny contains with the perpendicular, 
to the reflecting HUrface at the point 
of incidence,) hnldN in the case of 
all reflections, whether From plain 
Of curved BurTaces. Thia law is 
very obvious, and leads to tile ex- 
planation of several termti which 







, _(l!,a: 



of Optics. 

By a radiant point is meant a 

point from which lighl is emitted, 
>Jad whence rays proceed, which, 
'.Traen tbeyafiow a diapoaitiun to he 
jS^rned back into the medium from 
jrhence they came, are said to be 
jreflexible ; the change of motion 
l^hich the ray in this case nnder- 
itoes is called ila reflection. 
I The incident and reflected rays 
Stt the point of incidence, contain, 
jifjth the perpendicular to the re- 



flecting surface, angles which are 
called angles of incidence and of 
tefleetion. 

The focus is a point from which 
rays diverge, or towards which they 
converge. In the former caxe, the 
focus is imaginary, and is railed the 
virtual focus ; the other is called- 
the principal focuH. Before reflec- 
tion it u called the focus of incident 
rays ; after reflection, the focus of 
reflected rays ; and these two stand 
iu relation lo otie another in such 
a way that if either of iheni he the 
radiant point, or the fucuH of ittci- 
dent rays, the other will be the 
focus of reflected rsys. 

Aberration in optica is that de' 
viaiion of the rays of light, when 
inflected by a speculum, whereby 
they are preveuted from meeting 
in the focus. As rays can be con- 
verjfed ai;eurately lo positive foci 
only by mirrors of a paraholoidal, 
ellipsoidal, and hyperboloidal form, 
aud as polished metals cannot al- 
ways be made to assume these 
forms, it becomes a matter of im- 
portance to determine the amount 
of the aberration wheii they have a 
apherii'al form ; this we have en- 
deavoured to do in the following 
problem : — 



• Let the radius uF sphericity, E, B, in a concave reflector ^ 10 inches, 
the diatancc of the radiant, D, B, := 40 inches, and the arc of reflection, 
* C, ^ 1", or A, B, = J" ; required the point F, where the two rays 



^: 



Given E B = E A = 10, D B = 40 .-, D E =: 30, 
Tangle A E B = i" = 30' .-. A D E + E' A D = 30* lu find F B. 

A» (D E -f E A) : (D E — E A) ; : lai.. i (E A D -f. A D E' : tan. ■ 
l| (E A D — A D E) .-. 40 : 20 : : tan. W : tan. 7^, because the lan- 
~iiilB of small angles are very nearly as these angles ; hence, 
15' 4. 7^' = 22J' =DAE=EAF. 
New, angle AFB = EAF + AEF = 2^' + 30- = 52|' 
and sin. A F E 3: sin. A F B = sin. 52^ 
But, sin. E F A ; sin. E A F : : A E : E F 
%a. 53^ : sin. 22^ : : 10 : 4^, if the angles be taken as the sines ; but if 
itoX, then 

152660 : 65399 : : 10 : 4.28396 = E F, which differs from the former 
VSine only by .00175 ; 
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+.28396 = 5.71604. 
40 X IQ _ * 



nrbence F £ 

Now, by the formula, F B ^ / ^ ^— ^ = - 

= 5J; 

iriience the difference bettreen the (lUtance of the point of meeting of the 
two rays, when the angle of reflection is 1", aod when it is infinitely 
small, is only 

5.71604 — 3.71428 = .00176 = j^ of an inch nearly. 

z. z. z. 



STIRLING SCHOOL OF ARTS, 



At a meeting held at Stirling, on 
Tnesilay the 13th current, a School 
of Arts was eBtablisbed for the in- 
struction of the mechanics and 
others of that city and neighbour- 
hood; and we are roost happy to 
say, that, from the liberal manner in 
which a number of the wealthier 
inhabitants have shown their du»ire 
to patronize it, and from the spirit 
manifested by the artizans for whom 
it is more immediately intended, 
there seems little reason to fear with 
regard to its success. A library is 
immediately to be formed ; and a 
series of six lectures on different 
branches of Natural Philosophy, 
illustrated by experiments, are to 
be delivered by iVIr. M'Come, lec- 
turer to the Paisley Institution. 
The principles on which the Insti- 
tution is foanded seem to be very 
liberal. The affairs are to be man- 
aged by a comniillee of fifteen di- 
rectors, ten of whom are to be 
tradesmen, and the rest chosen from 
among the other members of the 
Institution. Four shillings annually 
constitutes a member; and three 
guineas, one for life, — both giving a 
right to the use of the library. An 
additional sum is to be charged for 
admission to the lectures; and it is 
to be left optional to the members 
whether they pay this and attend 
the lectures or not. This we think 
an excellent plan ; and indeed one 
strong objection to all the mechan- 



hitherio formed baa 
been, that persons were prevented 
from obtaining the use of the booliB, 
without they paid for attending the 
lectures. Now it is perfectly oh- 
vious, that many may wish to enjoy 
the temperate luxury of reading, 
without attending the lectures, 
which they may previously hire 
attended more than once. 

Stirling has been long notorioiu 
the party spirit of its infaabiianis, 
' " mce of its ' _' 
lid probably not I 
augured well of any attempt to 
originate s School of Arts there; 
but we are glad lo find that t)w 
attempt has not only been made 
but has succeeeded. We observe 
that the chief magistrate of the city, 
and one of its clei^ymen, are the 
president and vice-president of the 
This speaks well; and 
: in the great cause of 
all classes of the corn- 
ready to join heart and 






limits win 
he whole of 
the chaste and eloquent address 
delivered to the meeting by the 
Rev. Mr, Bennie ; but the estrsets 
which we have given, sufficiently 
show that this gentleman is as 
much to be admired for his libenl 
and extensive philanthropy, as he is 
for his brilliant talents, and his over- 
whelming powers of eloquence. 
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40? 



been fonn«d for the exjirFu purpon of 
Imtrnatine aiiil eQlighleaing (he poor. 
When we reflect, Indeed, on the Inc.. 
llmBble benefio which suuh iattitutiaui 



olbertvlse have been deadened ; ynu iiir" 
nl*h viewe vrhlvh both devaie the mind 
and purify the moral taste; you supplf 
>□ anddote to eome debasing vices, and 
dtminlih IhelnflueTicc oflFnipMllDn i yoa 
opportunity ; to 






Buragen 






■re the meant of dilTuaing, ire cannot 


them to sourrim of enjoyment, the muet 


bat be aurpriaed that so mueh time 




riKiBld ha.B elapsed berore tbey >vere 


in short, you raabc (be pool- better and 


(DmrneDced: ns for ages ui,.ti bHve been 


happier men. I apeak from eympathy 


tmr MqniriDg knowledge, multiplying 


in the condition of the poor. 1 know 


the raoureoi of the mind, and enlarging 


liow much talent and ingenuity are often 


tta> qibere of Its Tie«-. ; and e«perien™ 


concealed under the ohs<:urI(y of their 


hu loog since ahown how much know- 




ledge coatrlbulH both to the dignity and 


ing to them the temple of scienM, you 




will rot only awaken them to a deeper 


try, in particular, where iclencs hoi ad- 


sense of the dignity and rDDctions of 


nbeed with a vigour and rapidity that 


their nature, but you will atrengthen 


■Moniehed the world, we might have 


and hallow the bonds of aoclal security. 


•tpectod thai at a much earlier p^Hod, 


whilst you will probably cbII forth an 


aiauK would bare been devised for com. 


array of tfllenl in the biintblest ranks. 




which may contribute h.rgelj to the 




inaCruelian and delight of future genera- 


tjf* been conHoed to the learned and Che 




Bsfa. It faaa b«u mvested with a sort 




■t-ariatooratlc dignity, and has aeidom 


any connection between acience and the 


^^ fbnh from the retirement of the 


arts ; they were two distinct regions— 






■hionally, indeed, individual! from the 


specxlallons of the mind. ih<: other for 






Buurity of their condition, and by 


latter days tbey have been completely 


■HendEd. genius, aided by habits of in- 


united : the arta have been indebted to 




science for some of their noble«l im- 


tthme. The nauies of Wall and Davy, 


provrmenU, white science derives its 


-M Inelance, in our own t1m«, have 






I cannot help pressing particularly on 


mntions of science. But, in general. 


your notice, the advantages of such in- 


Ife vrorking cloases have shared little in 


stilQtions to the labouring claues, s« 


:tlw b«ieS(a of scienue. To then. iM 




ftep fbuntaina have been sealed, and its 


flection in their ordinary pm'suit*. 


pore pleanares denied; and with sonls 


Whatever callt forth the energies of the 


triable of high improvement, and in 


miud, rouses it to inquire, and expands 



d.brilliai 



9 endowed with admiral 



rudgery of their 
humble arte, unaided by the llghte of 
philosophy, and uncheered by its re- 
wirds. A better spirit has at length 
gone forth. A wanner feeling of sym- 
pathy in the condition of the working 
-eady. 



Ion 



lined l< 



more active the uiind, tl 
workshop, with a miud desirous It 



I ^d halls, walks abroad Into society, and 

I Bar be found in the workshop and 

eottagea of the poor. 1 rigaice In this 

itBts of things. 1 feel gratified beyond 

re by tho proapecle which are thus 



hthe, 







uspeakHble benefit, in- 

if the dull, ploilding, listless artist, 

I scarcely mure interested than the 

le works with, you will have an 

intelligent, industrioua being, 



might digDitj oi Vvi \ 



B high 



oaVtw.^** 
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> pWUnI Bod admiriog tyt, ilu 
rim of tha uuivenc; and perbam 
fbwiai Willi lb« buofBiit ardour af iu>- 
•xtinguiiliEilita genius aud [Mixer. I 
would net anllcupaU loo mucli, but siuh 
•ffectBiDBy be produced. 1 KeDDmuon 
Wby Uuy tbould net be prvilucud, Mdd 
■eun anlf begUmlDg U ' 



BUuie ; and surely tbe mesnat uid the 
I^IHl, witU reaaoB as their propogalive, 
■Ddi knmortality u their destiny, luay 
lltiw be eleraMd in the scale ot' being, 
■ad permiltcil (n enjoj, amidsl all their 
prlratiana aad sbacurily, the pure tuiU 
•atislfiiig pleasures of rultivnted minda. 
There Is h vuicc now suundiog thiough 
(kin land in the ears sf the libuuring 
pour, ' Enter the temple ofSciencc, aud 
enrkh yourselT with bar iplendid trea- 
sures ; ' aud 1 have no ibubt that future 
geaeratHini will oficn recal with grati- 
tude and delight, the origin aS IiisUtu- 
tion* produotirt of so much happinsas, 
prosperity, and Tirtue." 

" I WD aware souw ptaple think that 
tlw iBftnaatiaa uuiniunicated oa the 
general principks of scieace may lead 
iIm warkin(chua« ialo.luibilaar inquiry 
hicampallble with the rigid performance 
of tbow humble tasks in which they are 
daily employed. But this oljection is 
founded on a wrong liew of the obj^l'i 






We 



of tbe working 
tolei'ite ; and J 
It HI allird lo 

all liberal inaln 



wblcb I 






theii 



mpro. 



iavl- 



Ibi 



'uetcd ; Ut lilin ui 
fur intellHctual pleasure ; 
gsrate his mind by tbe spevulationa ■ 
soienae! you have nothing lo fear — fc 
tnoirJedge matures tbe judginetit,polishi 
ibanvter, anit refines the heart. 



" Aklu to this oVJeoHou are some of 
tbosa uupicloiu wbidh have been tkrowa 
out a^BSl the dissemuiJiti«B «f grleuce 
amoug the pour, as likely tA £Hfn a 
spirit of Irnligiiia, I tUnk tbcs* )US- 
picioui should be tnsted with oonMoipl. 
I consider them as uufouDded g Ulttanl 
ia tbe exlremt. 1 sai penuaded, the 
teulency of scieBli6c LnowMi^ Is tbs 
very reiana af this. 1 do not hMitsle 
10 siHnu, that such uulUuiion* ■• that 
we now propose, wiU have a T«ry power- 
ful effect in BTinltig the lainda of tht 
young against the stductloiis of unbely 
ipwoJatioiJS, and in inspiring a r 



for 



ruths wbieh ai 



pciu to open up lo iiiechanic 
tbe wide liiildi of Ulmlure, nnr even 
those braBdbes of science wblcb bear no 
rehlian to the arU of life. It is me- 
ehaniaal philosophy we wish, in tbe first 
Instance, ta Caniiltarize to their tpindsi 
and so far from rendering them iudiffer- 
eal to tba arts in wliieh they lubour, tbe 
inforoiatiuu caintnuulnated will awakeii 
and choi'bb a deeper Interest In tbrje 
arts, and a niore aiulooa desire lo polish 
and improve them, But, iudred, I do 
not like tbe spirit in whioh (hisulyection 



apanied fay e 
and IncDBlruverUble. There is mudi 
sceptieiim and unbelief in aoclBty ; hut 
what is tbe cause of lbi>V It labeosase 
men will not inquire and exaroin* with 
candour. By InUrnctlog uachaaloein 
tbe prhieiplea of science, yon wiU disci. 
pllae their minds fur inquiry; you will 
dispose tbem to weigh «'(ll befoM th^ 
doubt, and to reject established truths 
with cKUtion ; and you will glv* thcBn a 
sedate sabriely of (bought, the very op- 
posite of thiit reckless spirit at ^toul*- 
tlon l« wbieb in&delity raay ganenlly 
be aacrihed. Soience, be^cs, unvsls 
a world of wanders at tverj stey. It 
fills tbe universe with an amazlnf spleo- 



mounl, only deepen that awe wUsb the 
tnagnitlcBnt ivorks of the CreaMr in- 
spire. Men of great science, no dsnbt> 
ksva sometimes been the •ngmiea of 
religion ; but Ihla is not gesieTBll}! tiw 
cose, though the pride of InleUcst, anA 
other causes, may have templed > Sstt W 



on natural reUgku, and 
Kiou ia the ally of nrsabd- 
if an ignorant oiitid medilB- 
I migbly frame of the unU 

dull its canoeptlalih bM« 



which science daimi 
conceptions hri|rhteE 
and its sentiments kindle ii 



-In shor 



lanli 
Ti the diffus 



a well 



jpale the h^. 
idivldaalB 



ills the most 

IB to society. Many IgBvmil 

ill he enlightened, and stlmn^ 

^flection ; hahHa of i " 
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ir the pleuuFH of 

^t will ba ETBdaaUy imbibed. 

inDt but BQtlcipile with ddight tba 

" n of >o uiBDj' of my feJIow- 

ira prcjuilieo sod slotii. For 

r« painful to a 

(0 tbink (bent 

, witli mindii 

but desdsoed 




amidat dirkofra ai 

any of tboan nobis conc«plinn 

bright glirapsea of t 



B and woths the 



t free; the trlumpli 



OS GRAFTING PHUIT TREES- 



2.—Cl^t GraftiN'j. 
V proceed to dtacribe tlie sa- 
d medioil of {^raftinj^ fi-uit trees, 
— Clefl Grafting, 
bis method ia rt>aorte<l to wlien 
the stock is too lai'^e \a admit tlint 
kiMady described, SeeWAipGraft- 
isff- 

The Mze of tlie stock, howp»er, 

BUiat not exceed iIdU of tlie graft 

beyond a determiaate limit; fur if 

tka rind of tbe stock be too ibick, 

« inner bark of the stuck and 

ion will be prevented from unitiDg. 

' e stock ia uauBlly from one inch 

• tbree in diameter. 

Begin the operation by smooili- 

g ivi^h a knife tbe icip of the 

Bck where it lias been bended. 

Elien, nsrkinft about oue-foorth in 

~ meter of this top to lie left hori- 

", cut from tlie mark to tbe 

e side of the stock in a slop- 

g direction: next, bold the edge 

I a Htroi^ knife on the top in a 

lilit asglB with the slope; and 

nth your matlel make a cleft, deep 

ttoougb to Twelve the acian, and 

fceep it open with a wed^e 



t open 
prepare the i 
fim, I 



for 



W, rnt tbe bottom of it with a 
double slope, like a wed°e. Sc- 
onadly, slope the lioltom of the 
wedge go aa to leave a bmnfl poF' 
tion on one aide of tbe graft, vrith 
the riad entire; this aide is to 
«and oalwords. Insert the ^ion jare it under any 
iafto tbe cleft of the stock, on that 
iWe of the sttck which ia not eloped, piidrj, ffl« Julr. i» 



Hoas to make the rind of the one join 
that of tbe other exactly; for without 
their perfect connection, the graft 
tvill not Buccced. On removing the 
wedge, hind tliem together with 
bass strings of woollen yarn, to 
prevent the deft of the stock from 
opening. After which, protect the 
joint from the ur by a coat of com- 
position, beginning from the bottom 
as far as the cleft extends, and 
carrying it up the graft a compe- 
tent height. The scion may be 
six or eight inches long. Two 
eyes at leaat sliould lie left un- 
covered for shooting. Two gmts 
may be inserted into one stock ; in 
which caae the stock must be large 
enough to admit of two parallel 
clefts. 

.CD. 

Wuodilile, aoih July, laE5. 

'I'o present Gooseberries long in 

seascM. 
CHOOiiG a well loaded busb, the 
frait nearly ripe, cover it from ann, 
air, and wetness, either by staking 
it round, and winding round the 
stakes with ropes of bay or straw, 
or covering it with an old stone- 
ware, or glass-ware crate, surround- 
ed with bass or pack-sheeting. if 
properly done, ihe truit may thiM 
be preserved io good order, ""'' 
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Slatement of Clainut la the Intmition of the Proctsg for DiscAaiyiag 
Turkei/-Red. Bj- Mr. John Miller. 
ES-TLEMEN, — I neud you 3 If the company who employed 
number of letters, in order to prove •• " 

tsserUons of tliose who (lave 
wriltea m yt>ur Ma;;azine againiit 
,. r^;an]iog tlie dischHrging of 
Turkey-tied doth, utijust and un- 

Tliese li^tterj are all from me- 
chanics who wrought at the presses 
which 1 invented for the above 
purpose, and made from the com- 
'emenl. 1 wiah, when cod- 
venienti to thotr in your Publish- 

« shop, twelve different patterns 

lich were the 6rst that ever had 
ilistinct boundaries formed by the 
dischsipng liquor; their different 
Ggnres were made with lead and 
brau bandages. The present roH' 
siruetioti of the cast-melal press is 



the t 



I the 



those 1 made at first; and I always 
used Messrs. Teunant, Knox, & 
Co.'s bleaching aalt, a process which 
ivaa first introduced by me. I had 
their authority for this statement 
nearly thirty years a^o, and liave 
to thin day ; and that liquor in now 
generally used for the same pur- 
pose. 

M\ the trials which had been 
made in dischaipng before my in- 
vention, were made with Berthol- 
let'fl common bleaching liquor, 
which every bleacher in the country 
knew very well between thirty and 
forty years ago; and there was not 
a bleacher at that time who was 
unacquainted with the common 
method of discharging turkey-red 
and other colours, vix. by dipping 
their fing«r into the common bleach- 
ing liquor and then sprinkling it on 
the dark turkey- red pullicates. 
Mr.Camphell'a and others' attemptJt, 
indeed, were no better than this 
simple process, for he had no band- 
ages, nor even a press of the con- 
struction that I invented, which 
I used to thu day. 



Mr. Campbell and I 
had sent them a common broom, 
with instructions to dip it in the 
common bleaching liquor, and shake 
it above the cloth, it would have 
produced better work than what 
they produced. Mr, Campbell 
sbowed his ignorance in saying 
that he uied tin : for the liquor 
deatroys tin, and the lead which 
is used, ought to be of the purest 
kind, and free from any mix- 
twe. After all their trials, there- 
fore, the company had to give up 
the attempt at discharging on his 
plan, and try Mr. Campbell with one 
of my presses, made by Mr. Kt^r- 
ton ; biitsuch was his ignorance of my 
plan, that he could not work Ute 
press after it was set up to him; 
and Messrs. M'Brain, Sienhouse, 
& Co. continued to do the com- 
pany's work in the discharging line, 
from the year 1805 till the year 
ISll, — that is, till as many of my 
presses were set a-going at Barrow- 
field as did their whole work. In 
proof of this I may stale, that, after 
Mr. C.'s unsuccessful attempts, Mr. 
George Rodger was sent down 
from Blantyre to the warehouse 
in Glasjiiow in the year 1805; 
and Colin M ' Callum was put 
to the warping with a William 
KosB, and John Stratheru to the 
starching, and all farther attempts 
were given up fur a time. Indeed, 
' Mr. Campbell and others have sud 
that they did things which (bey 
durst not do at that period, a 
which the company in whose e 
ploy they were, would not alk 
them to engage in ; for before any J 
person can print or discharge clotit, f 
he must make an entry at tba £i- I 
cise .Office of the place where be I 
intends to begin ; then he must take| 
out a licence, for which be a 
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tan print or Uiscliarge, the officer evident that your Correspoii dents 

iniist meHsure every piec«, bti<1 put are mere boaslen, and eu<,'Iit not 

the length and breadth on each end to be. eeteemed inventors. 1 beg 

of it ; and even after they are leave now to submit my prootj 

finished, they cannot be sent off which I hope yuu will publish, 
before the officer puts the king's I am, Gentlemks, 

■tamp npon them. In this state- Your obedient servant, 

nent of &cIb, it must therefore be Joii-V Miller. 

List of Presses. 

_ \ In the year 1804, Mraara, John & JameB Roberton msde the Brat 

Large Press, uid in alt, 10 ... 13 

In the year ISOd, Mr. WiUIsm Rentuul made one Furniture Freea 

«ndP«ttern 1 ... 1 

In Ibe year 1805, Mesara. M'Brsin, SlenhODae, & Co. cammeaced 

to make their Press and Pattern, and in all, 6 ... 6 

Id the ye«.T 1605, Mr. John Palon made hia firat Preaa, and in all, 17 ... 83 

In the years 1809 and 1810, Mr. Alexander Guthrie made, 6 ... 6 

In the year 1603, Mr. Walter Weir made, 1 ... 1 

In the year IBia, Mr. Girdwood made, S ... 8 

, In the year IS12, Mr. Currie made, 2 ... g 

Id the year 1600, Mr. John Wothcrspoon made, I ... 1 

In the year 1809 or 1810, Mr. Inglia made, 2 ,.. 8 

In the year IBIO, Mr. Monteith at Barrowlield had five Preaaes, 

the Patterns and other articlea were made by Mr. Dunn 5 ... 3 

Total, . .~53"."na 

The whole of (h«e vere mouDted with tut to 
*4* ibrm the figures, in the aame mumer in -k 
No. I. 
TradalBH, Glaigoa, 30th Da. 1834. 
[r. John MmLEB, 

SCH, — I waa in the employment 
WMcBira. John & James Hoberton when 
t large Preaa. I 
Mti'ated in puCtini 



■I Ratherglen Dye Works and other 
" ' beg to aUte that all their 
mplels aalisfaotlon at the 






eated t 






Iting 



infor- 



mation haw you 
bat they never got any which waa satia- 
bctory on that point from me. In 
1805, Mr. Monteith ordered Mr. Bo- 
Iwrton to make a full mounted Preas 
and Pattern, which waa set up at Blan- 
tjre, but hia men could not work it ; 
Mr. RoherlDD, therefore, took it off their 
fcandi fbr a aum of money, aod it waa 
afterward! aent to Menra. Thomson & 
Fruer, Parkholm. Alex. Robertson 
and I «t it up there, and afterwards it 
gave complete satisfaction. 

I am, Sm, your obedient servant, 
John Taylor. 



Croasmill, 14ti Jan. 18S5. 
Mr. John Mii.LEft, 

Sib, — Ab to the disoharging bual- 
neas carried on at Crossmiil PrintSeld, 
I remember in the year 1804 you came 
out to Crasaniill, and brought a pattern 
of caat-irun with you about 3i inehea 
square, and 1^ inch thick, with on edge 
about an inch deep on the one aide, tbs 
other side wa« aet with types of bran 
about j of an inch long, which were for 
diaohargiDg Turkey.Red cloth. lu the 
beginning of the year 1605, we began 

aa the one you showed ua, except that 
the lypea were set to a different pattern. 
We also got a Press made, and every 
thing answered our moat sanguine ei- 
pectntiona: we got other three Preiii 
uuide, and with tbeee four Presses w 
diacbarged cloth for Meaars. Henr 
Monteith, Bogle,& Co. till the year 181 1 
The discharging liquor waa made from 
Messra. Charles Tennant & I 
ing salt, which yon Inlrod 
were the first that began the diachai^ing 
with your Presses, after you invented 
■hem, and we did tbe greatest quantity 



y 

; j 

1 

J 
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In 1805 I aerntd to suprtlatroi Hi 
GaiidiB'a oMcbinn'r, and wroii^bt w- 
cwiunally at tha diicharging ftmm. 
9 furBittrt 






whkh n 






tiated ■ 



diacbsrglag of 



lh« finl Ihsc b 
Turkey- Red tr 

in four oppaiivnts U say thai tbe types 
hort th« cloth in the iliaehnrgiDg ; ire 
' :li on tbat ac- 
DiBde Ihe typo of 
■uch s tblcknoi that Ibry couM doi 
hurt tbeclolh. About tht y«ar 1617, 



l«d patterns had, howE' 
luc Ibao the type pBlterns. bikI, conae- 
quently, required a greater pressure. 
We alio made tiro presses of greater 
■treagth tban the old ones, but they 



islu 



J pattern, and was black, red, snd 
tvhite. This was tbe first furnltiin 
patleTD Ihal brought tbs dla(Jui|l>| 
prucesa to be u trade. Von hm tm 

at that time, and 1 haie tivo copies liks- 
's put my initials upon ihfn, 
Jind that you loean loiboir 
tneiD in tne shop or tbe Publisher oT Ibi 
Glasgow Mechanics' Alagaiine. All 
these preisea were oiouDteJ wttb tatt- 
Iron, lead, and brass baudageSr to fima 
the figures as they are used at this day. 
All the attempts that n-ere mada ttSin 
yours failed ; and yuur presses were tbe 
first ivhkh, as 1 huve said bcfbrc, 
brought the discharging of Turlvy-Red 
to be a trade, t am surprised to lec bi 
tbe Edlubiirgh Encyclopedia the inns- 



Q the c: 



netai p 



» thet 



hibited, a 



iscribed to persons who hin 
I am likewlie lur- 
prised to see in No. II. of tbe Glasgsw 
Mechanics' Magazine, the pre« that I 
mounted to you for doing running pst- 
tema, nhtn those very people who eliiiB 



of then 



did I 



that you Introduced. Ton invented tbe 


the business for many yean after ps 


lead bandages first, and then the braas 


invented tbem and hroughc them inls 


OHM in \mH and 1803. I have In my 


pnwlios. It Is not you alon* whom 




they haie tried to rob of tha raailt, bw 


bi«sa bandages, and you have stUI the 


they bare tried to rob tbe deceased Ur. 


original presses in yours. 


John aoberlon, engineer, foe they ban 




exhiblleA the very presaet. that be Dount- 


David Campbell's statement in the 






pedia, and have nevta mentioned hi) 


DBl; *D axperiuient which eould not 


name. J'hat tbeEw prease* wero moDBi- 




ai by blm, mauy of hia old secTaati 



a thing knourn in tbi trade as what h 
describes; on tbe contrary, it it well 
known l« those who are iu that (rude, 
that tbcro is not a tbiog of tbe kind 
ataployed exotpl your preiae*, and Ibis 
liquor which you introduced. 



No. III. 
TnKhtaii.Sd Uap, IS^J. 
Mr. John Upxeb, 

Sib,— I was with Mr. lloberton 
in 1804^ Vhen he uiaui>ted )-aiit firat 
large pressos, and I was afterwards em- 

K' Dyed in BMUDtlag several of them at 
uIhaij;lsD Dye Works and othw ¥\&CKi. 



aver were made wiUi caat-tuetol and 
bandnget to form the figuraa. Ii ii 
very strnngo that thoae persons now 

praleirf to cUim tlia invention, who vm 

as Ibey iieanl (bat Mr. Robertoa wm 
moantlng yeur presses, they cana dawB 
from Blantyre ami treated Ur. On- 
bertoo's men with driuk, ia ordct U 
get information bow they were maiunliri. 
lirlr. BobertUD mounted your first laigr 
prssa froiB tha niudel of yoox amall 
press, which was uoBUted witb lead 
bandages, and le still in your possession. 
You likewise introduced ihe brass band- 
s(« for tbe open patterns, wbich did 
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ttar bH nvrk ti 



I* tfallE 



the 



o Mr. CBinpbeU'i proof, it it no 
front U nil i then ivu n«Ti<r *uch a 
Ibiag in die trade a a plain piece of tin 
•ad load faati^ned to a piiwe of u-ood 
«apbf*d lor diMbarglns; fi>r it was 
«alf KD iiiKrlmsnt of his am), wbiuh 
Btvar did uor rould suweed. It was 
Tfry anjiut in BIr. Campbell ta «y 
tint tb< brass bandages hurt the dotb ( 
this, indeed, ahou-ed faii ignoi'Buce of 
the business, for bTou bandages might 
be made as broad as lesd odps. But 
foa were not antweraiilo for ignorant 
people, «ba might trnrk (he presses 
wrong, and make up tbe liqiuu' wrung, 
fcjr own; Ini muoh TilrioL 

LNo. iV. 
Trtukitati, mh Mag, I 
John Mclleh, 
Sir, — All tbe stteiupts that 
for disobarglng failed till yoi 
I Tented your presses in 1802 aud I 
with lead and brass bandages. 
InrBiillon was the tirat that set 1 
dkriel fiir the formation of diS 
, igHreB bf tbe discharging lliiuor, a 
[;i*iii uae to this daT. 
lui, Sio, 



Vou 



L 



KoDeaT JArckEV, 
No. V. 

Ttmlettm, 9lh Afny, ie!5. 
Hr- John Miller, 

Sra, — I iiToogbt with you when 
nmeaced tbe disebarging at Mr. 
boadle's Dye Work. We had three 
far doing bandannas ; they were 
made by Messrs. John & James Rober- 
id they were all mnunted irilh 
rtal, and lead, and brass liandages. 
iTJous patterns; they were made 
na as your small press, which 
ide In the year Ig02 and tSU3, 
Which had lead bandages, and is stlU in 
your poBseseiou. These were the first 
I and patterns that brought tbe 
rging process lt> be a trade, as tt 
les fo be at thli day. Mr. Thos. 



We likewise bad two 
furnitiLre patterns ; you bare copies 
both of the furniture and bandkereblef 

We always used Blessii. TinnoDt, 
Knox, k Co. 'a bleaeblng salt, wlileb 
you iutniducEd, and the whale of these 
preaaea gave complete aatiafaefioii, for I 

furniture palteru was uuuiUed by Win. 
Rentoul. 

As to Mr. David Campbell's proof, 

ply to it, being rhildisU In Iha ettremei 
for Ills attempt waa as bad as he said 
Mr. George ttodger'a was, which wBa 
made with plain mahogany boarde. 
George Stratharii, his only wilness, saya 
that bl> plates Were only eompoaed of 
plain tin and lead ^lened to a wooden 
plate; such being the ease, it was nsl 
to be Hondered at that the company 
turne^'beni off, at they never oniild 
pruduue accurate work. Alessrs. 



, Sten 



nued t 



disehar 

gir nearly ail years. And to preva 
their ignorance, 1 may menlron that 
Mr. Mauteltb tried them a second time 
with one of your preeae*, made by Mr. 
John Roberton, but they oauld not work 
it, so that it was given up and they 
were disbanded ; and indeed they cainiat 
deny that Mr. George Rodger was sent 
down to the wArehooee in Glasgow, and 
Colin M'Cidluni put (s the warping 
with William Hobs at Blantyre, JtAn 
Slratberu to the starebing, and George 
Strathern lo some other eoifilayBiODt. 
When they btgan at BarrowlicM, a good 
number of years aftAFwurde, theydidnnt 
begin with plain mahogany boards, nor 
a plain tin plate nailed Id b pbca of 
wood; no I it was with your presses 
that they began, and It was Mr. John 
PbIou who made the first set of patterns 
for tliem of caat-melal with brass band- 
ages, and Mr. Dunn made fonr or five 
sets of patteiTiB, all of which wronght 
the very same way as the one Mr. Ro- 
bertan made for you at first. 

Mr. Campbell etys that Mr. Mon- 
telth parUd with nothing hut Mi hriM 
handagee; but he cuuld part with iu»- 
tbing of bis, fur he had nothing of hli 
(a part with; ha, however, took jour 
brass bandages and cast-metal (!'»'*»> 
and flien ■jout \ej.4 \m.i\\«^w vviii •*»it.- 
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rj vtTt tbfl first that tnr 
II the largg mlc, to (haw 
rtioiu of Mr. David Cimp. 



HOBBBT JaFFHEV. 



No. VI. 
Glatgow, 17(A May, 1S25. 
Mr. John Milleil, 

Sir, — I BDi garpriud to »e Mr. 
DkTld Ounpbell's ucoiiot of diacharg. 
Ing Turkey. R«J baadBonu in the Clas- 
gDv Hechanics' Magazine, by ■ prpceu 
thiit neier csuld «uet»d, (notxvilbiUnd- 
Ing bit CTiddDce,) wilb plaii: plates com- 
posed of tin add lead faaleaed to a piece 
of wood. 



and lead platea, with brass baadagea ta 
fona the figures. They all wroiifbl 
the same way as Ibe one Mr. Robarlen 
made for you at flnit, and as the^ do M 
tbls day. Although I bad mauDied tba 
preasei which I made with gold or pl»- 
tina bandages instead of lead or bnus 
ones, tbla would never baca altered yonr 
syalcm. The lead bandages were ibe 
first that you diacbargRd with, which ire 
still in your posaasion, for I faave seeo 
the origiaal model both of lead and brua 
bandages, and patlems atrook off frwD 
tbem within these few days. All these 
presses did as safe and distinct work u 
any copperplate press did, for I have 
wrought and superintended the copper- 
plate presses for seteral years. 
I am, Sir, 

Your obedient servaot. 



N. B. There was never such a thing 
n Mr. Moutelth's work at Barrowfield 
n plate fastened tti a 



Your preasea with cast-metal, lead 


wood ; he first had your cast-metal plate 




with brass bandages, and then yoor 


were the first that brought the discbarg. 


cast-metal plate with lead bnudages and 


ing to be a trade. You lovented tbem 


cast-metal frames, which continue to 


in IB08 and 1B03, and they aU went 


this day. 

A.G. 


with four guldea and > single icrew. 


and the system ia not altered to this 




day, though they may work tbem with 




Bramah's press. I wrought with Mr. 


No. VII. 


John Palon for a considerable time at 


Gtaigoa, S»A Mas, ISeS. 


mounting the dlacbargiug presses and 


Mr. John MtLi.Em 




Sm,— The two Turkey- Red dU- 


the beginning of the year 1809, Mr. 


charged furniture patterns which were 


Paton made one set of plates of cast 


shown me, and on which I have put my 


metal, with brass bandages for Mr. 


initiala, were drawn by me agreeably 


Monte Itb, when be commenced at 


to your order in the summer of 1905, 


Barrowfield. 


being the first of the kind evar intro- 


la the years 1809 and 1610, 1 


duced to the market. 


mounted six discharging presses for s 


lam, Sia, 


company on loy own account, and tbsy 


Your obedient senmnt. 




WILLIAM Kerb. 



EVOLUTION OF CARBONIC ACID GAS AT THE LAKE OF 
LAACH, AND IN THE VOLCANIC DISTRICT OF THE EIFEL, 

pit, on tbe side of the lake of Laacb, 
in which ihej' found many dead 
animals, as birds of dilferent kinds, 
squirrels, bats, frogs, toads, and 
also insects. On descending i ■ 



: of spring waters, 
impregnated with carbonic acid, is 
not very □ncooimon, but tbe per- 
manent evolution of this gas, from 
; ifiasures of rocks, is less fre- 



quent. Bischof and Noggeralh, in the pie, and gradually sbking t^e 
Scbweiggev'a Journal, mention a head, tV-j e-i^«vawu^^ ™n" 
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MBDsation as when held over a vat 
in a state of fermentation. The 
quantity of evolved gas varieu at 
different times. This evolution of 
, carbonic acid gas is more striking 
in the volcanic Eifel. On the right 
f bank of the river Kyll, nearly op- 
' posite to Birresbom, there is a 
' spring named Brudelreis, a provin- 
cial name for a boiling spring, and 
applied to this because its surface . 
is perpetually agitated by large 
air-bubbles. The agitation occa- 
■ sioned by the evolution of the gas 
is so great, that the noise is heard 
at the distance of 400 yards. Is 
the vicinity of the basin of the 
spring, numerous dead birds are 
found, evidently killed by the car- 
bonic acid which rises from the 
8urfiEu;e of the water. Persons who 
kneel down to drink out of the 
spring, are driven back by the em- 
phi tic exhalation from the water. 
Five hours - from Triers, in the 
neighbourhood of Hetzerath, there 
' is another spring, which resembles 
that just mentioned, in forming a 
a basin, giving out much carbonic 
acid, and emiting a loud noise. 
Bischof . and Noggerath visited the 
Brudelreis: they heard the noise 
occasioned by the evolution of the 
gas at a considerable distance ; and 
found, on approaching their faces 
to the surface of the turf in the vi- 
cinity of the springs, that it was 
covered with a layer of carbonic 
acid. They did not observe that 
the carbonic acid produced any de>- 
leterious effects on the surrounding 
trees or grass, although it is known 
that the moffettes of Vesuvius exert 
a destroying effect on the roots of the 
plants of that district. On emptying 
the basin, no more water was col- 
lected, showing that it was rain, not 



spring water ; but the carbonic acid 
continued to rise through the fissures 
of the rocks, and through some 
with so much power as to feel to 
the hand like the wind from the 
nosle of a bellows. On pouring a 
glass of lime water into one of the 
fissures, it became turbid, and the 
phenomenon of ebullition, although 
on a small scale, was thereby 
exhibited ; but they did not ascer- 
tain if the gas was perfectly pure 
carbonic acid. Carbonic acid is 
evolved in considerable abundance, 
as well from volcanoes in a state of 
activity as from those which are ex- 
tinct. These exhalations may be 
divided into transitory and perma' 
nent. The first are the most com- 
mon moffettes, such as those evolv- 
ed from Vesuvius, and its vicinity, 
after every eruption. They ap- 
pear frequently a month after the 
eruption, are exhaled in great quan- 
tity, and act deleteriously on ani- 
mals and vegetables, but at length 
entirely disappear. The perma- 
nent moffettes, again, are known to 
have continued for ages, as is the 
case in the Grotto del Cane, near 
Vesuvius. Similar permanent ex- 
halations occur in other quarters. 
In the great stream of lava, which 
extends from Clermont to Royat 
in Auvergne, there are many caves 
and caverns, of which the most 
celebrated are the caves of Mont- 
joly. In many of these the same 
phenomena occur as in the Grotto 
del Cane at Naples. Similar caves 
occur in volcanic hills in the 
Vivarais; and it is probable that 
the irrespirable gasses which oc- 
cur in the caves of Ribar, near 
Newsohl in Hungary, are of the 
same general nature. 



MISCELLANIES. 

Brtnon .HematUic iron-ore, found around cast-iron pipes, which had lain for some 
etut'iron pipes.'-^On examining a set of years in the line oi otiA <& ^(!bi& tto«^\» \xv ^(^ 




» 



or brov 



h»pe with the groniilnpJ lurfaee 
Here, then 



._ .• of thp formation by the ootion 

of pereoliitinK wiler nn Uie iiM t£ the 
pijiH, of >D on of iron whiabiMailiiWrv- 
en irrEDge wiA (he igBcattl nlnfTnl 
fDrnutioiu. 

J«n(u«,W "'-tr .Umie/s, ^.— M. M. 
Portnl aud Duiiii.-ri[ lately reaJ > rifliatt 
in the Andcm)' (t Sdfnttt. 



jndividuiL 
I aUo made in the Acidcmr of 
>n the belt mode of ei 



in France. In tlie JfocK^ fit 
ragtment a/* Xalional Indli^lffi t 
gold baa bceo Toteil to M. Cnapi 
fur fiibAcaling iuiqukII/ from Bb- 
0,000 Iba. weight of augu-i nd 
M. M. Manby and Wilua tu 
itrndm*d Kn^iah maehinery iiili 



modehi 

in w» for the iise vS luntioil ituilBBla. 
Thew nioiids appeu to tune hOn naaM- 
ed vllb the utmost Irutfai btit the i^hufc 
of colour and fragility attached (o them, 
together with. their high priiw, operated 
^aitiat their general use. M. Ame- 
liae of Cmh, wbatitDlcd for wu pre- 
ptnlioni thaw of cfdmred paite of iMper, 
eiecuteJ with gxfit ■imibm>i which the re- 
porters deemei to entitle On inventor to 
eocooragement in following up hiri inven- 
tion, and thnt liii models ihuuld be dupisit- 
M in the Hbool of ileidgn. M. Dopnytren 
wm deoted into the plKe vacuDt by the de- 
eew of M. Percy, M. de la Fikiye pre- 
•ented two M9S. to the Academy, mo 
entitled, " An Essay on the Flora of 
Netrfoundlend, " and the other oil the 
" Flora Ot Britany." M. HumbolJl 



they by M. Laodr 



lateil from the FortugaeiE, 
»c; a)w> B Vocabiduy hi 
, by M, Abel K^muat. 



Aati. — M. Dunau. the French aituil- 
ift, in a memoir on the insect tribe dcu- 
mlnaiBd Aphis, dr Pucerun, aaserO, in 
concluding vtth observatidOv on the itia' 
tion* ttiitii^ between these mhittis ai 
the ^ruaa fimBtaa, that tke laR« innti 
nte peifeetly iiuinctnl vf the injury Ihiy 
are Mouncnly McumL of o 
the vqclahles near Which they fix itrir 
dwelling. lie ako tdds, oC 
eqiUHy innoiious wSlti regard 
cerona as to trees. llMy piitwae Oln 
merely for the .... 



tliv 



: whici 



a degree of pressure fc 
Bustalii vittaout iiqttry. 



ioin^ wiiA 



L 



NOTICES TO CORRESPONDENTS. 

tiLn's it wmiH intoiwre.' he triu [ioec.!ivc, rt'ih the !eHe.o^i?tlci™ 'on ihc'imH^Hma. 
haiaJreadyappeaied. andone iiln theprewst No, If. hon«*er, bo will faxonr ui^ ~^'' 
m Ihmeartaet, either In ciplanaUon or inWiiaon, llipjwill be Inwitea. Wee 
imuDicatlOD of W. o. [at id the beam nasdiiJ In iu ptaentitzts. It conMiH noai 



ComniuiiicftlionB fnMO intelligent Mechanios will be *»y Uici|itBble, in iFlialenr 
■tyle tbey may be nTitten, if they contfiin a full aoMniit of the invcDtlon or la 
pTDTemenl. which Is the aabject of their notice. 
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This very curiniis marJiint; is iLe 
inriintion of Mr. Jolin Suicllie, a 
vpry iii^enioUK weaver in llikiiiiltuii. 
Mr. SmeUie i* entirely h seli-taiiglit 

!^«:dnttm^l«9 a'n-Mt t>Hii.y van-' 
(Mfi niRcKiries' sitif ili^IrilTMnts nf 
(liftiireiil kiiidg, be^iitLS i^itl'u(^tin^' 
iiiuiieli^ BDil iiiukitig |i!iiiKK]f vursaiit 
iaaJaiast (.'V(.T^I>i'tiii(Ji of 'scleniific 
kiigivluilj^e. T^ii (lesijjli of ihis 
universal tiJf tlial ia, tliat on tlie 
1^ of ilie iiionn qikI lire honr of 
llie day'lieing liiion'n, the gwte ftf 
tlie tide ID any poilioti of (lie n'orld 
can M once lie, aBcmtaiue J. 

A ahon dMcnDfj>ip,of tliitf -ma- 
china will aloDC^eKTSsll tlie ingc- 
uuiiy wliidi mufifn^i'^ b&va Cxer- 
eised both iti,iU Ul'veniiou aiii! con- 
tliuciiun. A, [Fig. 1.) h the eanli 
Biirrouiideil by B, n tuut'cable limi- 
fon, (III wliidi is &i(cd the utooji, 
C ; D is the sun. . Ujion tlie move- 
sble horixoD . is [wintcd tiigh and 
\ovr water alternately, as is pariiatly 
Heeo in ilie engraving. E, £, E, 
ant the ivirus Uial support the 
' maveable horizon, and (licy are 
i-cOBdtcCMl with ilie double iudex 
jwid, F, F, which point out the 
(tate of the tide un the dial, G. >1 
is a Bingle index hand which points 
to tlie hour of the day, littewiBcj 
marked on the dial. 1 is tlie spin- 
dle on »-hicli the earth titrna. The 
liaih, E, immediately under the 
moon, C, points out tlie moon's 
age. The uiacbiaery which movea 
the whole cannot be seen on the 
plate, but it consists of a aii leaved 
-piMaii, which works into a wheel of 
.177'leeth, which moves the hori- 
' son ; two wheels of 40 teeth each, 
whi«h regulate the motion of ilie 
eanhiRncI a band wheel, which moves 
the whole by means uf ^ handle, 
' K. The' band wheel and part of 
of the teethed wheels only can 
be aeen in the plate. Fig. 2, is a 



hiril's eye representation of the ditl, 
U, with the vtiriuiis markings upuii 
it. The outer circles contain tlie 
days of ihe mooii'a sge divided into 
"M&.T'Thp.OClBtviatdeB fuiitsiji 'dn 
bouw"(if t^e.Jllay, divided I^eivia'i 
■itrtil plirt's.' With.in this are ttajlted 
the nea|> and sjiring lideaj 'Wd ihe 
principal ))uint^ of the co'mpO^ 

Iti n.Hing lliis niacliiiie, it ii ne- 
cessary, in the first place, to put 
that part of the euitli, the" alkte of 
the tide at ndiich we wi^h lo know, 
oppoiilc to the sun. The single 
.index liui^l, 11, is then bioiight to 
12 o'clock. U'he lind., 1!, of thr 
■ horizon un which the nioun reste. 
and which traiuts out her, age, is 
then brought to. the day and hour 
of her age. The Irnndle, K, 'f/t then 
turned, and the single iudexJiand 
with the eaiili is then turnud wund, 
until it meets uilli that end uf 
the double induK hand, (wbicli is 
likewise Moving,. though with a dif- 
ferent motioU,) which is nearest the 
litnb snpporthig the tnoon. Wlien 
the one is thus over the other, by 
refeiTing to the moveable horiaan, 
we find the state of the tide, by 
observing that part of the lioiizon 
which is opposite the pait of 
the earth, the itaic of the tide at 
which was wished to he known. 
And by referring lo the dial below, 
at the jiltfCe the pointers are direct- 
ed lo, the hour of the day at which 
high water takes place will be seen. 
By continuing to turn the handle 
until the sin^e initex hand meets 
the other end of the double in- 
dex hand, we find, by referring 
to tlie moveable horizon, and the 
dial below, the hour at which 
tii^'h water next takes place in 
the same part of the globe, and s«' 
on as long as we choose. Wlien the 
various movements here reared, 
and the simple means by .-which 
they are obtained, are coiindered, 
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bur readera wilt be able to appreci' 
■te the talent anii ingenuity of liim 
mho, quite unasitisteil but by the 
leMRTceH of his own mind, has been 
BBBbled to incentanil v 



curiouB luachine. We hacc many 

olber mechanical inventiona of tliis 
singular individual in our putaesHion, 
wbicli we sliall take an early oppor- 
tunity of preseating to our readers. 



PLAN FOR PROPELLING STEAM VESSELS WITHOUT 
PADDLE WHEELS. 



—I be^ leave to 
fabmit to^on the following pliii, as 
fa attempt to remedy some of the 
Sefiects of the present mode of pro- 
Mllin^ vessels by paddle wheels, 
^ihe lorn of power occasioned by 
which, has already been noticed in 
^nr excellent Magazine,) which, if 
fbnnd to RDCceed, will give much 
laif^erapace in the vessel, and avoid 



1 the n 






with two cylinders or force-puinpB 
of suitable dimensions, working al- 
ternately and keeping up a con- 
stant stream of water tlirougli the 
tunnel. I should conceive that the 
power of the engine acting against 
the resistance of the water, would 
propel the vessel in that manner, 
as well as by the same nsistance 
acting against floats of the paddle 
wheels, were the area of the pistons 
and floats are the same, and in this 
case the action would be always at 
the greatest advantage, and so no 
power loHt, besides taking away the 
water where it accumalates at the 
bows, and forcing it oat at the stem, 
to prevent that partial kind of va- 
cuum which is forming there, while 
fast sailing would teod to augment 
the power, and the vessel wonid 
glide along with the least possible 



I am, yours, &c. 



I banks 
Bknals, he. 
'' Let a boat be constructed with 
keelstones three or four feet 

^^»~..i and having between these 
■D iron tunnel running fore and aft 
f^t through the vessel, and open 

^^Stemally to the water at stem and 
Item, as low as possible, and per- 

^_ Jtops declining downwards a de- 
kree or two at the stern. This 
nust be interrupted near the 
'ft>re part of the vessel, branch- 
lag oif and joining again at 
^«ch side, so as 



DISPUTED INVENTION; 

t,S TO THE METHOD OF CAUSING DRIVEN AND DRIVING 

WHEELS REVOLVE THE SAME WAY. 

Gentlemen, — About a week 
«go I had the pleasure of seeing 
the second volume of your Maga- 
rane, which certainly is worthy the 
attention of every mechanic, as well 
■a all those who wish to acquire gene- 
ral knowledge. In this volume, 
one article in particular attracted 



iginal claim by two 
of your CorrespondeutM to the in- 
vention of the method of causing 
the driven and driving wheel to go 
one way, which they unknowingly 
conceive to be a new discovery, — 
(See page 182 and '^34, vul. II.) 
This method, however, has been 
'Imown , as may be seen by read- 



ing Buchanan 'a Essay on the Teetli 
of Wheels, Gregory'* MechaniCR, or 
Camui on Clock Work. These 
works were pnblishei] before W. 
C'a fishing-pirn, about fifteen years 
fyo, was thought about ; before P. 
P. went to Lomlon in 1823, and, 
consequently, before he " conceiv- 
ed the idea that a wheel driving a 
pinion, and vice versa, and both 
revolving the same way, without an 
iniermediete wheel, mi^ht be of 
much use in clocks, orerries, and 
other mechanical cumbiiiations." — 
From what follows in his letter, it 
appears that his brethren who 
wrought in wheels, pendulums, and 
pivots, in London, knew lei<s than 
himself, and, indeed, nothing about 
internal pinions and wheels, so of 
course he knew more than all the 
conibitiers of wheels and pinions in 
the first ciry of the world. 

With regar.1 to W. C.s fishing, 
pirn, it a|)peara to me of no conse- 
quence whetlier the line wat rolled 
up by an internal or external wheel 
and pinion, for, by turning the 
handle round either way, the same 
eflisct would be produced in wlrid- 
inir up tlie line. But it has the at- 
testation of a lantl survi-yor, and of 
course it munt be ttie first fishing- 
pirn [hat ever had the line wound 
up by an internal wheel and pinion. 
Thprefure, in justice to W. C, I 
iDnsi say that he has the priority of 



and that P. V. should 
not farther dispute it. 

Gentlemen. — As I feel a great 
d^ree of pleasure in reconciling 
parties that are at variance, and i^ 
settling dispules, would you be so 
good, as, through the medium of 
your iMagazine, let these disputing 
inrentors know, that if they will 
take the trouble, or any for them, 
to come to our good town, and 
call upon their humble servant, he 
will show them our gudc auld kirk 
steeple clock, which was made 
more than one hundred years ^;o, 
and, no doubt to their great aston- 
ishment, they will there see an in- 
t«rnal wheel and pinion which has 
been working together ever since 
that clock was made ; and, as Ga- 
vin Burns the land surveyor says, 
" I have no liesitation in attesting" 
that the teeth of the internal pio- 
inn and wheel are scarcely altered 
from the original shape given to 
them by the maker of the clock, 
who certainly had a better right to 
claim the invention, (if he had been 
living,) than our new dispuMntS) 
who thus dispute about that whicb 
tlieir brother rlockniaker put in 
practice more than fifty years before 
they knew the diQereuce between 
a wheel and pinion. 



la 



rs, &c 

G. Scott. 



LORD BACON AND HIS PHILOSOPHY. 



[Cm,cli,il..(l tr 
His mind, indeed, was fiirmt-d and 
exerci.ied in the afTaini of the world. 
His geniui4 was eminently excur- 
sive. \i\* understanding wbh 
peculiarly ri'ted lor quPKtions of 
legislation and of policy, iliuugh 
his characiei- was not an instrument 
well qnnlilied to execute the dic- 
tates of his reason. The same civil 
wisdom which diatitiguishea - his 



JLidgnients on human aflairs, may 
also lie traced through his reforma- 
tion of philosophy. It is a practi- 
cal judgment applied to science. 
WliBt he effected was a reform in 
the maxims of. state, before unsBo- 
cessfiilly pursued in the republic of 
lellers. It^ is not derived from 
metaphysical reasoning, nor from 
scientific detail; but iioTa a ep«oiea 
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of inCellectual prudence, whicb, on 
jtfae practical grounds of tajlure and 
iliBappoiiiiiiient in the prevalent 
inodeB of pursuing knowledge, 
^ilds tlie nRcesHity of alteration, 
'^d inculcates the adrantsge of ad- 
'•OBDiaCering the sciences on other 
i)rinciple«. It is an error to repre- 
'^ent bim either as imputing fallacy 

KIto the syllogistic method, or as pro- 
Ifeuing his principles of induction 
|lo be a discovery. The rules and 
jEDrma of argument will always form 
Ma important part in the art of logic; 
Aod the method of induction, which 
ig the art of discovery, waa so far 
^m being unknown to Aristotle, 
pjllwt it mas often faithfully pursued 
f^ that great observer. What 
j^con aimed at, lie acconipliahed ; 
which was, not to discover new 
l^nciples, hut to excite a new spirit, 
and to render observation and ex- 
periment the predoQiinani character 
of philosophy. It is for this reason 
tbat Bacon could not have been the 
author of a system, or the founder 
of a sect. He did not deliver 
pinions ; he taught modes of plii- 
rosophizing. His early immei'siait 
in civil avail's, fitted him for this 
■pecies of scientific reformation. 
Ilis poJitical course, though in itself 
unhappy, probably conduced to the 
BUCcess, and certainly influenced 
the character of the contemplative 

r. of his life. Had it not been 
his active habits, it is likely that 
the pedantry and quaiutness of his 
mge would have still more deeply 
tainted his significant and majestic 
Wyle. The force of the illusira- 
lions which he takes from his en- 
perience of ordinary life, is often 
U reuiarkable as the beauty of 
those which lie so happily borroH's 
Irom the study of antiquity. But 
if we have caught the leading 
principles of his intellectual cliai'ac- 
ter, we must attribute effects still 
deeper and more exi 
;. &niiliflrily irith the 



It guarded him against vain subtlety, 
and against all speculation that 
was either visionary or fruitlesa. 
It preserved him from the reigning 
prejudices of contemplative men, 
and from undue preference to par- 
ticularpai'ts of knowledge. Ifhehad 
been excliiBively bred in the cloister 
or the schools, he might not have 
had courage enough to reform 
abuses. It seems necessary that 
he should have been so placed as 
to look npon science in the free 
spirit of an intelligent spectator. 
Without the pride of professors, or 
the bigotry of their followern, he 
surveyed from the world the studies 
which reigned in the schools ; and, 
trying them by their fruits, he saw 
that they were barren, and Uiera- 
fore pronounced that they were un- 
sound. He himself seems, indeed, 
to have indicate<l as clearly as mo- 
desty would allow, in a case that 
concerned himself, and where he 



garde (I scholastic seclusion, then 
more unsocial and rigorous than it 
now can be, as a hindrance in the 
pursuit of knowledge. In one of 
the noblest passages of his writings, 
the conclusion of his Fragments, 
" of the Interpretation of Nature," 
be tells us, " That there is 
no composition of estate or so- 
ciety, nor order or quality of per- 
sons, which have not some point of 
contrariety towards true knowledge ; 
that monarchies incline wits to 
profit and pleasure, coram on weal lbs 
to glory and vanity, universities to 
sophistry and affectation, cloisters 
to fables and unprofitable subtlety, 
study at large to variety, and tliat 
it is hard to say whether mixture 
of contemplations do disable or 
hinder the mind more." 

But, though he was thus free 
from the prejudices of a science, a 
school, or a sect, other prejudices 
of ». \ow«T tiW.vrte, ' 



THE GLASGOW 



only to the inferior claaa of those 
wbo conduct civil nfTaiTB, hare been 
ascribed lo him by encomiasts, as 
well as by opjionenta. He has been 
iBid to consitler the great end of 
science to be the increase of the 
outward accommodations and en- 
joyinentg <iF bumaa life. We can- 
not tee any foundation for this 
charge. In labonring indeed to 
correct the <lirection of study, and 
Id witbilrsu' it fratn these unpro- 
fitable anbtlelies, it was nece^isary to 
attract it powerfully towards out- 
ward acts and works. He, no 
doubt, duly valued " the dignity of 
thia end, the endowment of man's 
life with new commodities;" and 
tie strikingly observes, that the 



s of th( 

useful and manual arts among the 
highest beings in tlieir beautiful my- 
thology. Had he lived to the age 
of Watt and of Davy, he was not 
of that rulgar and contracted mind 
as to cease to admire grand ex- 
ertions of intellect, because they 
are nseful to mankind. But be 
would certainly have considered 
these great works rather as tests of 
the pn^reas of knowledge than as 
part« of its highest end. His im- 
portant questions to the doctors of 
his lime were, " Is truth ever bar- 
ren ? Are we the richer by one 
C invention, by reason of all the 
ling that hath been these many 
hundred years?" His judgment, we 
may^BO hearfrom himself: — " Fran- 
cis Bacon thought in this manner. 
The knowledge whereof the worid is 
now possessed, especially that of 
nature, exiendeth not to magnitude 
andccrlainlt/ofvxiTkg." He found 
knowledge barren : be made her 
fertile ; and he did not underrate 
the utility of particular inventions : 
hot it ii evident that he valued 
tbem most, as they are themselves 



among the liighest exertions of su- 
perior intellect; as they are monu- 
ments of the progress of knowledge; 
as they are the hands df that alliance 
between action and speculation, 
where an appeal to experience and 
utility checks the proneness of the 
philosopher to extreme refinement; 
which teaches men to repere, and 
excites ibem to pursue science by 
their splendid proofs ofile benefidd 
power. Ha<l he seen tbe change 
in this respect, chiefly in his ow* 
country, produced in part by th* 
spirit of his ]>hilosophy, and which 
has made some degree of acience 
almost necessary to tbe suhaistenoe 
aud fortune of large bodies of men, 
he would assuredly have regarded 
it as an additional security tor ibe 
tiiture growth of the human under- 
Btanding. He must always bare 
viewed with complacency Uiese ia- 
Fenlions which demonstrated lo tbe 
roost ignorant that " knowledge is 
power." lu tbe pursuit of know- 
ledge, however, be proposed to him- 
self a practical end, and an end, 
(even in the modem acceptation t£ 
the word,) of unquestionable utility. 
He taught, as lie tells us, the means, 
not of the " amplification of the 
power of one man over his country, 
nor of the amplification of the power 
of that country over other nations; 
but the amplification of the powe» 
and kingdom of mankind over ll)e 
world." " A restitution of man 
to the sovereignty of nature;" («^ 
the interpretaAm of nature;) "Tw 
enlaiging the hounds of human eai- 
pire to the effecting of all tfainga 
possible." — [New Atlantis.) Fmm 
the enlai^meut of reason be did 
not separate the growth of virtue^ 
for be thought ibat " Imdi and 
goodness were one, differing but m 
the seal and tbe print; for ffuth 
prints gooihiesB. " — AdaaneemaU 
of Learning, Book I. 
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WATER TRAPS.— TYPHUS PEVEH. 



'b.T MegistrMea of tliig cily, have 
Dies, of late years, a})plieii, 
a Objects of public utility, 
y obtaiiieil by letting, dur- 
i> the ^ir week, tlie ^ounil ia 
leighbourhood of the Jail ; in 
4ilBr, we recollect that one 
jimr this money wae expeoAtd in 
niMiriii^ the pttblii; tvellB, and we 
believe few among theinhabitauta 
weM not fally aemible of tlm beue- 
flt deriveU from tlieae repairs. We 
■re >Ffy ceitaiii that were the 
■soOeytbiiB obtained fur tlie pre- 
sent year, applied to the construct' 

H.AwB'^i <i'^ advanta^ to the public, 
^^)Btli witb regard to health and 
^KveBnliiiesii, would be very gri^at, 
^K-^d would be fully appre<:ialed by 

^Bllpllich' have been constructed lu 
■rihe differeni sti-eets of the city, 
^Hbkve been found to be of great 
Hutitility in many wap ; but uoIihh 
F'Wmetliing be done to prevent the 
effluvia arising from tlie vegetable 
and animal putrefactions continual- 
ly going on within them, from ea- 
CSpini^ into the almoHpbere, they 
■ KUBt prove exueuiely injurioua to 
Hfdie health of those residing in the 
Biibeigiabourhood of the di&erent 
f i^!Muigs by which the gutters of 
•be Streets are emptte<t into theui. 
There seems ta be every reason to 
think, that the typhus fever, which 
U'tioies ragea so violently in some 
Af'die district of the city, is not 
contagious or infectious, but ia an 
ipidcmic; thatis, itisnotpropagat- 
edby contact with the person of 
may one seized with it, but solely by 
teeathing the air impregnated with 
the poison which produces it. In 
|.^unaequence of this, it is always 
'^ad to be limited t^i the crowded, 
niTow, and dirty knes and closes 
if the city: very seldom makes its 
qtpearance in any of the well aired 



quarters of the town, and then «nly 
when the individuol nlfected, ■ by 
some accident or other, hns heeii 
esiposed to tha poisoned air. We 
believe in most ctwes it has ariKn 
from their being obliged in soaie way 
or other to visit the unhealthy dis- 
tricts: but we are by no means 
satisfied, tliat it has not often 
ariaeu from being exposed to the 
effluvia arising from tha coininun 
sewets. It is hardly to bo disput- 
ed, tf e think, that any one exposed 
to this effluvia, for any time, where 
the air is confined by the narrow- 
ness of the street and the closes 
entering into it, would be seized 
with the typhus, and there is rea- 
son to fear that this may even hap- 
pen in the best ventilated parts of 
the lawn. Now even where there 
is reason to fear sudi a tiling as 
tfiis, it is surely very wrong to al- 
low the dreaded cause to remain, 
when there is a certainty of easily 
and efTeclually removing it: and 
we do thiJik, the Magistrates could 
not confer a greater benefit on the 
inhabitanls of tliis large city, thau 
they tvould by the construction of 
water trajia such as we mention. 

Some people may thiid: that our 
fears are exaggerated, and that no 
danger can arise from any mere 
smell thus arising; but we sincecdy 
think our fears well founded, and 
would strongly urge the necessity 
of tuiing not the remedy, but the 
precautionary preventative we have 
so often urged in the pages of the 
Magazine. There can be little 
doubt that typhus fever has incveaa* 
ed much these some years back, 
in this city ; an additional building 
for a fever wafd was lately found 
indispensably nei^ssary for the In> 
firmary ; and a ubW addition to it 
is even now contemplated : we 
have never heard this increase of 



I sewers, but toe 
have often thoug/U it might wiA 
truth be so attributed. It is very 
pr^seworthy to erect fever hotpi- 
tsli for ihe receplioD of those af- 
fected with this malady, which is 
just a species of the plague ; but 
prevention is always better than cure, 
and if proper means are used, we see 
no reaaoD to doubt that it might 
be almost entirety eitirpated; at 
kaat, it might be coDfined entirely 
to the most dirty and low lying 
parts of the town. As a first step 
towards this, we would prevent the 
atmosphere from beiog polluted by 
the effluvia of the common sewers : 
and as a second, we would, if possi- 
ble, try to convince the public, and 
particularly the working classes, 
that typhus fever does not arise 
from contact with the person of 
diose affected with it, as small pox, 
measks, and some of the iufectioos 
fevers do; but entirely ft-om breath- 
ing or being exposed to the Btmos~ 
phere which has been poisoned or 
affected, however it may be, so as 
to produc« this disease; and con- 
Mquently, that were there general 



cleanliness and plenty of freah air, 
with sufficient food, such a disease 
would hardly be known. We con- 
ceive it of great importance to in- 
culcHte as an undoubted truth, tbu 
typhus fever really never seijied 
any one merely from being abonl 
the person of the infected, unless 
there was a want of fresh air, and 
the atmosphere thus became <Ie> 
stroyed: but we conceive it also 
of the last importance, that the 
sewers should be prevented from 
sending forth their pestilence upon 
the unconscious inhabitants resid- 
ing in the neighbourhood of their 
various openings. 

It is unnecessary for us to give 
any plan for water traps at present, 
as we have already given various; 
our sole design, just now, is, if 
possible, to call the public attention 
to this great and growing evil; 
and, tve sincerely hope that our 
Magistrates, and the active and la- 
telligent Superintendent of Public 
Works, may pay attention to what 
we have said, and do something to- 
wards remedying the evil. 



HAM'S HORN CHURCH.— PEEL OF BELLS. 



The want of a peel of hells in 
Glasgow has been long observed by 
every stranger who visits this city ; 
and who, happening to sojourn here 
on a Sabbath, hath his ears tortur- 
ed with the jangling and jarring of 
the multi&rious bells which on 
that day, from hour to honr, are set 
a ringing. Any person who has 
heard the grandeur and solemnity 
of a peel of hells in some of the 
English Minsters or Cathedrals, 
" swinging slow with sullen roar," 
as Milton bath it, must join with 
us in wishing that we had, at least, 
one peel in the city to call us to 
cJturch. Indeed, so jarring and dis- 
eonant are the hells which are ai 



present used, that we would much 
rather see the Moslem plan adopted, 
and be called to church hy the 
sound of a human voice, trom ihe 
top of the steeple, as Uie "futh- 
ful " are, by a voice from the top of 
i, than have it as it 



It was, we believe, intended, 
when St. John's was built, to bam 
a peel of bells in tho tower of that 
church, but it was afterwards ■■- 
certained that from the nature of 
the foundation, it would be danger- 
ous to attempt hanging them up> 
The bells were, however, we un- 
derstand, ordered and actually cast 
(ov i\vc ^in^o««. We have he«rd 






[are etiU lying so 
It town; we trust tliis ia the 
caae, and that those in authority 
will see the propriety of hanging 
tbsn in the tower of the New 
Hani'a Horn Chnrcli. This church 
18 certainly hy far the most cbawte 
Hid beautiful building with wiiiuh 
die city has fur a considerable time 
I adorned. Were it enriched 
a peel of bells, we are very 
n it would meet the wishes 



MECHANICS* MAGAZlSE. 



of the citizens. We liat'e nerer 
heard iiow it ix iotended to finiiJi 
the inside of this church, but we 
hope that some care will he t^en 
to make il in accordance with the 
outside. It is a painful dissjjpoint- 
ment when one sees a building 
with a beautiful Gotliii: uutude, 
and the inude like a modern Ijall. 
Surely the expense will never 
stand in the way of uniamenting 
the inside of tbia new church. 



ESSAYS ON BLEACHING. 

By JiMKs Hkbnu, a. M. Lecturer on PliiloBOphy, tt. ke., LdBdan. 
No. III.— CHEMICAL AGENTS USED IN BLEACHING. 



SECTION II. 
Of the Vegetable Alkali. 
There is nothing in which the 
mere manufacturer who is not a 
ohemist is more at a loss than in 
aaeertaining the quality of his al- 
kali; in discovering the proportions 
of efficient tnateiial in a given 
goantity of the alkali of commerce. 
-To the chemist, however, it is not 
a task of ioaupei'able difficulty; and 
lie, therefore, aught to lend all the 
aid in his power to simplify the 
process of analysis. 

The vegetable alkali of com- 
merce possesses very different quali' 
liea, according to the manner in 
which it is manufactured, and the 
vegetables from whi<;h it is procur- 
ed. This subxlance may be ex- 
maed in greater or less quantity 
by lixiviatiun frum the hnhea of al- 
most all vegetables, and pre-ex- 
iata in plants previous lo combus- 
tion ; not indeed in a separate un- 
combined state, but united with 
'ibe sulphuric and muriatic acids, 
aid HOmetimes the nitric, but more 
cunmonly with a vegetable acid or 
Ml in the state of a neutral salL 
These salts aeem to be decoinpuaed 
durng combustion, (their own car- 



bon probably acting as a powerful 
agent,) and the alkaline part is thus 
set fi'ee. When the sulphnnc acid 
is a pint of the coinpouud, the 
com bus lion acts free its ovyf^en, 
and sulphur is produced, which 
unites with the now disengaged 
alkali and forms a sulphuret. This 
substance, Mr. Kirwan says, (Trans, 
K. Ir. Acad. 1739,) is more readily 
produced when tree acceas to ilie 
air during combustion lies not been 
given. Formerly the potash and 
pearl ash of commerce were suppos- 
ed to be pure simple Huhslancea. In 
1736, Dr. filack proved SBtisftic- 
torily that they all contain a large 
proportion of carbonic add. This 
may be shown by a very simple ex- 
periment. Pour a little of the cleai 
solution of carbonate of potash in a 
glass of transparent lime-water, 
when the lime will be inatantly con- 
verted into chalk by abstracting 
carbonic acid from the potash. M. 
Descruizilles found that American 
pearl ash consists of a mixture of 
caustic aoda and muriate of potash. 
(Ann. deChim. LX. 17.) 

This alkali ia procured from 
North America, Itussia, and other 
countries which abound muA \vi. 
forests-, And \b TmnuSocMns^ V) 



4M 
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iDcinerating and liiimting the 
wood which is cut down in order 
to deal' the laad fur culliration. 
The pot and pearl ashw of com- 
merce, which ditler in the latter he- 
ing niLlder in onsequi^nce of a su- 
per^iindance of carbonic acid, are 
brought to Diarket of thr-ee differ- 
ent qiuliiiea, but the manufacturer 
noald fall into a gross miai&ke 
were he to suppose that those of 
the firal quality, for example, con- 
tained a uniform quantity of pure 
alkali ; thia can only be learned by 
the actual analysis of a specimen 
taken from every parcel he may 
have occasion to purcliase. A i the 
very conn men cement of the exaiiii- 
nstion of a parcel of ashes by the 
eye, the bleacher ignorant of che- 
mistry is often much deceived in 
the estimate be forma of their qual- 
ity; for, by following an unlucky 
prejudice, he prefers that which 
exMlHts a red fracture, which can 
only be occasioned by oxide of 
iron, or by sulphur. Now, either 
of these suhatances, every bleacher 
knows will greatly injure the cloth iu 
every stage of the pruueaa. In order 
to humour this hurtful prejudice, 
some of the manutscturera of alkali 
in England adolterate with sulphur, 
to produce this red fracture, and 
OTocure a reputation for tlieir goods. 
By this means, the hieacher is not 
only induced to give a high price 
for an inferior commodity, but he- 
fore he can employ such alkali in 
any of the nicer operations of 
his art, he inuat get clear of the 
sulphur and the neutral salts which 
it may have formed. Even the 
beat ashes never contain above 71) 
per cent, of alkali in a state of 
purity, and sehlom more than 60 
or 65. Of the adulterating sub- 
stances, charcoal is perhaps the 
most common; but as it commonly 
exists under its proper appearance, 
it can readily be recognized by the 
eye. Water is always present in 



the proportion of about 5 or G pei 
cent. The rest of the foreign *ub- p 

bonic acid, sulphate and murlatft of 
potash, and muriate of soda. The 
last of these is often added by 
the seller for the purpose of incfea*- 
ing; the weighty especially to tbue 
which are contained io the casks 
marked of iho second and thitd [ 
qualities. M. Descruizilles inforaw 
us that tlie casks and packages ire 
not always of the same quality iu ' 
their different points and various 
pieces ; lor the ends of a cask and 
its centre towards the bung, have 
been found to contain good potash, 
while the other parts were either ' 
of inferior quality, or, what wu 
worse, contained nothing but earth. 
(Ann. tie Chim. LX.) 

Several methods have beeu pro- 
poeed hy eminent chemists Ear as- 
certaining the proportion <rf effici< 
eui alkali in the ashes of coramercek 
If it be required to ascertain 
whether any lime exists in & pansel 
of aahes, dissolve an ounce of then '' 
in boiling water, and put intothe . 
vessel a single drop of the oxymuti- 
ate of mercury ; if lime be pre«enti 
a yellowiah brown colour will be 
produced. (Kir wan.) i 

Mr.Kirwan (Trans. H.I. A.178^ , 
p. 15) recommends one founded on 
the principles that a hot solution of 
a free alkali, or one combined «nly i 
with carbonic acid gas or sulphur, j 
can hold no earthy or metallic neu- 
tral salt in solution; that alumini 
CHJinot be precipitated by the bM ' 
solutions of any alkaline neutral 
salt, but only by free alkali, or audi 
as contains sulphur or carbonic acid ,i 
gas ; that any carbonic acid gu. t» 
ken up by the alumina, is s^OBtO^ '| 
in drying-, or may be diseng^;ed Jy ' 
the muriatic ai'id, and that W 
stTengih of an alkali is in prop«r> 
tiun to ibe quantity of any acid te- ' 
quired for its naturation. Fw the 
;i.iv!L\^'na, \Wv, i^voiLure a pooud of 
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tf Mduee it to powder, wash il 

b cold TCat«r, put it into a tea- 

, and pour ou tliree or four 

'a of tioiling water. Powder 

e of tljs alkali to be tried, 

fiat it into a Florence flask, with a 

lich ibe 

i steam 

engine,) boil the liquid for an hour, 
and ;fiher it. Both ihix and the 
Mhttion of aium being heated gradu- 
ally, pour in the latter till the liquor 
redden litmus paper. Dry the 
atdwtance which is obtained by 
fiTtedng this solution, reduce it to 
powder, and keep il in a heat of 
£00" for B quarter of an liour. 
Place in the same scale of a balance 
with this, after U'eighint; it alone, 
an ounce flask filled with muriatic 
acid, and balance them by weights 
on the opposite st'^Icj mix the alkali 
andthe acid, blow into the vessel, to 
expel the carbonic acid gas which 
may have accumulated, (see Nich. 
4to. Jouru. I. 271,) and mark how 
ranch it takes to restore the equili- 
brium. This subtracted fiam the 
weight of the dry alkali, will leave 
as ft remainder a weight exactly 
proportioned to the weight of pure 
aBrali contained in an ounce of 
ashes J all besides is foreign matter. 
Hiis, however, is liable to some in- 
accuracies, for if quick-lime be pre- 
aent, it will decompose the alum. 
Whether this be tiie case can be 
discovered by the oxymuriate of 
mercury, or by the addition of a, 
few drops of any mild alkaline so- 
hition, by which it will be readily 
diiengaged. Again; if sulphur be 
present, it will be precipitated along 
with the alumina, and increase its 
weight. This test, however, of the 
sirength of alkalies can never be a 
standard of much accuracy, unless 
the acid employed be always of the 
same strength. This may be done 
with sufficient enactnfasa for ordi- 
nary purposes, by diluting the acid 
to tjie same degree by the hydro- 



it of 






Let the test, fur instance; 
part of acid 



When tlie n 






cooled down to the temperature of 
60", observe the height to which 
the hydrometer rises, and make thia 
ibe standard for subsequent trials. 

M. Descroizilles has given a long 
account of an alkali meter, invented 
by htm, in the sixtieth tome of the 
Annales de Chemie, but I do not 
know whether it has ever been 
brought into use; a description of 
it may be also seen in the Philoso- 
phical iMagazioe fur 1807. 

There has been another method 
proposed for discovering the purity 
of the vegetable alkali: a given 
quantity of potash in twice its 
weight of water ; stir the mix- 
lure during the solution of the 
salt, and filter it while warm 
through blotting paper, adding 
gradually, after all the liquor baa 
passed through, a small quantity 
of cold water to wash out the 
remaining alkali. What remains 
on the filter is sulphate of potash, 
which, after being dried, must be 
accurately weighed. The clear 
solution which has passed through 
the fiher is evaporated in a sand 
bath tilt it is reduced one-ihir<l, and 
set in a cool place for 24 hours, 
when, if the crude alkali contained 
naufiate of soda, it will be found 
crystalized at the bottom of the 
vessel in a regular cubical fonn, 
which also ia to be dried and 
weighed. The weight of this, to- 
gether with that of the sulphate of 
potash formerly obtained, being de- 
ducted from the weight of the crude 
material, will give the precise weight 
of the pure alkali which it contains. 
Pearl ash being milder than potash 
is commonly preferred for any of the 
nicer processes in bleaching. The 
pearl ash is prepared by a longer con- 
tinued calcination of the materi- 
als of potash at a low beat, by 
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carhou are expelled o 




Tlie pearl aah of 


Hussia and 


America, however, co 


iitains a large 




«lts, ofn-hkli 


the l>]ea<^lier must 


endeavour lo 


deprive it. Several ex 


ten Hive works 



have lately been establisheil for the 
purpose of nreparing this for the 
mm of bleacliers find others ; and 
the artitle can be alfurded as c^ieap 
as the foreign, and much purer. 



M. DUriNS ADDRESS TO THE MECHANICS OF PARIS, 
Ddivrred in November lul, at thi Cod 



ong Ifae grfialeat part 



We are compelled lo confess, that four. 
teen tniltioni of Engljih and Suolch have 
more indiutry, nnd proilui-e ■ greater 
number of Brtidei, to eoiivgy to distatit 

of (he people of lb 

then why fourteeu mllliooi of EiiKliah 

and Scotch Uave been Hble to contend 

with advantAge, both djring peace and 

war, against sdveiisriea so much mure 

iiumerous. 

Lei me not be anciuod or placing too 
hi{h British luduttry, and too low the 
lodiutrjr of other iieople. I leate you 
to judge, gentlemen, if J am the friend 

themtelvea which I now submit to your 
euminatlOD, and by the motive which 

empty declamations of those writers and 
those orators, who aacrlSce truth to 
render tbemaelvea popular in our a*- 
■anbliea, In our iaiiions, in our mauu- 
fttlorioil. They speak to us decidedly 
of oar superiority In every thing; they 
repeat to ub, even until we are disgusted, 
that we are the Giit people in the world. 
Without doubt we have every thing 
which enables us to becomr so; but at 
this Instant, so fur from being In the 
first rank, 1 feHr tliat we m-e surpassed, 
and very much surpassed, by England. 

England ha* arrived at n remarkable 
■poch, which baa prepared fur her a 
dntiny new and more magnificent than 
■II faer prosperity hitherto obtained 
during war and during peace. Now, in 
Great Briuin the whole iuduslrious 
clau is awakened to a new existence: It 
la snatched from routine, and with- 
drawn from ignorance. The pri 



iservatoire Royal Dei 
rrcin page 399,J 



i of the I 



efulsc 



are unfolded t 
irilb aridity the fmitful lights which 
are presented to it. It U not as u peu- 



ives these ioealimatile gifts. 
s it appreciate the valoe of 
it pays for obtaining an edn- 






straction conveyed to the Britisli nafioii 
will product) iu fiily or a hundred rewk 
Let US ask only what this iuitruation 
will have produced in twenty year*. 

Let us suppoM that the adeDtlfio In- 
stractioQ of the artizans sbould not Mi* 
a greater range, although e 



IV prog re! 



1 this 



chDoh of induitr; o| 
to the ivorking claaa in the greet citin 
of London, Edinburgh, Glofgow, Aber- 
deen, Manchester, Birmingham, Lao. 
caster, Leeds, and Newcastle; let ni 
suppose thai these town) furulsb in- 
struction to only livB thousand artificen 



t Brits 



I wlQ' 



Euty yea 



every kind, who will have acquired a ^ 

useful to industry. Among theae hun- 
dred thousand men, many will fbrgtt 
what they have learned ; be it so. Magy 
will be incapable of making an advan- 
tageous application of them; granteil 
likewise. But the artizina to tvboui 
nature hath given qualification* favour'' 
able for the combination of number, af 
forma, or of forces, will have In tbelt 
hands on instrument, which will aervs 
as a lever fur their genius ; and we ohall 
be aalonished by the elTeets irii Ml "dih! 



ThncclIiciilewBKleiulvetbnn Bouru, 
ihui LjoDS. than Nantca, tbun Hour' 
deaux, tban MnnieilleB, than Stmsburgli, 
Albans. Florence, CetieyH, In apiU of 
the nuDierical weakneu of their popaln- 
lion, huTi' become, in ani:ient tiujis, In 
ttiu middle ages, laJ in modern times, 
Jiul ol^eela of admirHlion, far tbe pro- 
rilgioiKi Duinber of their men ufsoieticc, 
of their men of letters, and of their 
utiBta. Not iHcnaae homan nature ei- 
hibitHl herHlf mot's producllve of aupe- 
riormindi, upon (he shores of the JEgcaa 
ua, of the Amo, or of the Leman lake, 
bat became initruetion was there more 
widely diffused. 

But in AtbeiH, Floreiiw, and Geneva, 
llila inatruclJDn iviii never completelf 
de*tliq>«l Hmangst the lowest classes of 
■oefetr. It was oDly amon^t about a 
thotuand •sleet citlxens that knowledge 
ma alloiv«d to exercise her beneEu. 

la Great Britain, Industry iucludn 
la fasr manafaclories, at least four mil- 
liDiu of indiiiduale, who are all equally 



inv 



of this 



entlfic 



iiiltioi 



■T«r7 roan who shall feel within himself 
a pHHillar dispmitlon to apply the prin- 
dples of knowledge to the practice of the 
arte, may, at the present time, iritb tbe 
Utaat moderate sac ' " 



which I 



has < 



s Ubour 



?i ^loat powerful and the most useful 



Obserre, gentlemen, tbal these modern 
inventors have all sprung from the in- 
dustrious dass ; whilst before the higher 
classes of laity and the clergy could oloae 
furnish men who were aullii:iintly in- 
atnicled to add by their dlacoverie* to 
tbe pi'ogress of the human mind. Tbe 
monk, Knger Bacon, invented gun- 
powder: Lord Napier liiiented logar- 
Itbins; two great diacoTcries which hare 
changed the labour of mathematics, and 
the moral state of society. 

t dare to predict, that in the iieit 
twenty years, the conquests of science 
and industry in Scotland and Eagland, 
will aorpass those of tbe generalions 
which haye gireD so much prosperity to 
the British people. 

Tbe only q 



labour, means of rendering 1 

leu deteriorating In the mind, and more 

ptDdnctiTtT. 

I dare venture to predict, that la tbe 
gTaatcil bi'anchn of industry, unexpcet- 
ed, iDcakulahle advances will be the im- 
mediate cunseqaeucn of tbe new iuatruc- 
tton famished to tbe British people. 
Let lis Judge of that which will happen, 
bj that TThlch has ali-eady bappetied. 

Until lately in Scotland, popular In- 
nfiuedtoreaJing,' 



! shall remain behind in this 
leuse progress ; or whether we will 
eed upon the same line, in order to 
.people whom 






rival i 



species of glory ? 

Tha fact* which I have stated, ni- 
specling the dlspoaltiona of the working 
classes in France, leave no doubt of the 
facility of instructing (be simple work- 
men, in tbe happy country where na- 
tural Ijitelligence is so lively and so 
penetrating; where the memory is sus- 
ceptible of Buch various and nnmerous 
impreuluna. 

Now, gentlemen, all of you who are 



lullud i 



this league 



\ 





whom I Bddresa myself. I make you 


parts of knowledge were general. Welt ; 


the deposilaries of the great e^ipeclations 


tbey have suiGced to enable a multitude of 


which yoiLr country must form of jou. 




I ask you, in its name, to render it more 




happy and more opulent, in additig to 


and at last to place it in the foremost 


your comfort and your welfare; to 


rank among tbe nations which accelerate 


render it stronger and more splendid, by 




making a more iiilelllgeul uie of your 


takdoT tbe arts. 


moral and phpical powers. 


- AproBBwrofQUsgow, Black, crsatea 


May my voice encite in yoor minds 




those generous emotions, and those pro- 






fen on industry. 




A professor of Edinburgh, Smitb, 


you on whom the Industry of France 


pTodnces a complete change in political 


calls lo set her the example : yon are 


economy, and prepares for the commcr- 


the chosen ot rt\e \riiinHui% fiaKw* s 
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duH*. \iy uldiiif Ihs powers of tbe 
iiiiiid to tboac af the iHxIy. A new cOD- 
(Ul ii to be bi^uD. Ufteo fasie yau 

Uke imple iipoD tbe tield of battle, itiaw 
that the (Jiildren of uur u-urbuicu knaw 
1 excel hIio iii tvieldin; againit 




ic aerrices ivhich tlief bare directed, 
'hlch tbey da still direct, 
moogrt these lour ihoussnil engln- 
it Mill be luffiblent to find odI^ 



tbe ei 



inderuking, 



1 dlBpoii 



intiy, 1 



of glory, 
seek unlf to handle 



, of Lyon 



You Kc united in thli league, in 
ardcr to enoourage you by Ibeir presence, 
the uiost eminent of geometers, of as. 

phtr», who have galued la the cainr of 
Bi:iencr, prizes which are alau the glory 
of Fj-aure. Behold your mutcrt aud 
yoar Iktbers : thaw gi'eat fuundera of 
OUT finest CBt«blisbment of indumry, of 
wboni the greatest part have begun to 
live liku youi-ulves by tbe labour of tbe! 
hands. " 



]f the indoslrioui 
if Lilla. of Saint- 
Df SaiDt-EticnlM, of 

leuux, of Manelltia, 
of N'antea, of Mont|>ellier, of Nlmn, af 
GrenohU, of Colnisr, of Stnahurgb, 
of Meti, to enable (be iDdustriaua dua 



tbe llghtK of acienoa propagated at onsa 
through all the ceatrm of our indnatT;, 
will supply piwictuei enabling w to 
obtain far our prodaulioni foTRU BOre 



Not. 





aniats with tbe prfaclplee whiidi ought 




to direct them in (beir labours, we ahaU 


path to wbich an honest and juit amhi- 


furnish them at once with nHrtbdda Aw 


don direeu you. AU the» men, emi- 


perrecling the algecl formed, and tiM 


oent lu their vnrious pursuits, accord 




witb me in their wiihea and in thelr 




bopei., it is for you-it Im for ua, to realise 


to us Ibe happy fruits of dxse flew 




elemcDtB of prosperity. 


hopes. I will ou my part do all that 


If these ideas, whjob 1 dellEbl in 


my studies and my limited experiancs 




will enable me to accomplish. 


feel one source of pleasure, in which y«I 




will participate: it will be, ta a« (IM 


■ernes engineers or officers, provided for 


nctv era of this prosperity, boring iar 


tbe civil and military departmcnU by 


its date, the first year of a rrign, of 




whieb the dawn smiles upon tbe fttier- 


part of these are in a situation to deliver 





_0N THE CARTESIAN THEOllV OF THE MOTION OF THE 

'- PX.ANETS. 

'' Gentlemen', — In Number spondetit before he agreed to iu 
trulti. 

What has coti6rineil R. B. in 
this opinion appears to bave been 
the failure of an experiroent detail- 
ed in FeiguBon's Lectures on Me- 
chanics. Of the whirling machine 
I knotv nothing, bnt it is surely • 
well known trotb, that tbe anccMl 



XXXXII. of joiJ 


r Masazine, there 


in a paper Ijy R 


E. 


n the motion 


of the planeia, a 






your permission 




ow mean lo 


make a few rem 


rks, 




ont a few object 




o the Carte- 


, .i,„™^ ■'..hi 


!■, i 


all probabil- 



i 



eoafu-m or refute the theory tfl 
Whic4i it hns been adapted. In- 
deed, few tilings have teniled bo 
mtx-h to perplex philosopliy as an 
unlocby pri>pctitiit^ to gather trulh 
ftom Mperiment ratlier than from 
reuosing; though desirous of knotr- 
ledffe, we are willinji to purchase it 
at tlie easiest rate, and we choose 
ezperinient in preference to reason- 
ing) beCMixe it shortens nnd renders 
tem kborions tlie road to knowledge. 
This bent of the miud i.s productive 
«f uianifbld errors. Prepossessed 
once in fiivour of an opinion which 
Be«taa to be confirmed by a chance 
experiment, we are no longer open 
lo conviction ; every train of rea- 
soning Binst be accommodated to 
that experiment, nnd every aigu- 
ment against it, however Hirong, 
must go for nolhiug. Thus endea- 
vouring to mould nature to our 
wish, instead of endeavouring to 
acquire a true knowledge of her 
genuine figure. But let tne not be 
_iiQdetBtood to assert, that lacts and 
~ ipbriraenlB are (0 be disr^arded 
goselesa and unprofitable lumber: 
It would be carrying the matter to 
B oppoaiter and even more danger- 
pns extreme. Theory and experi- 
ment are so inlerivoveu with each 
Other, that when we place too much 
confideoce in either, or when wo 
Bttach ourselves to one beyond 
what the other can justify, they 
become only an endless source of 

contradiction and error In short, 

theory is vain without experiments, 
and experiments are best under- 
stood by applying them lo theory. 

Tile opinion of Descartes was, 
that the planets were retained in 
their respective orbits, by means of 
a fluid which, rapidly and contin- 
ually cii'culatiug ai'ouud, carried 
them along with it ; which opinion 
was sti'engthened, as your CorreS' 
^^smdeot jiui^jfreiwrks, by the ap- 



undet 

grtr 
it« 
op 



direction with the planet^ and we 
may also observe that tiie earth, 

Jupiter, and Saturn, revoive in tbe 
same direction witb their satellites. 
Farther, Descartes supposed that 

communicated raotiua to tliat part 
of the fluid which was contiguous 
to it, and afterwards propagated 
the like motion to parlJj more re- 
mote. In like manner, he supposed 
that the earth by its rotation, 
might communicate motion to tbe 
fluid, at a suAicient distance to 
carry round tbe moon, and the 
same of Jupiter and Saturn. 

Against this theory it has been 
objected, that the velocities with 
which the parts of this fluid in 
different distances from the centre 
of the motion, will not agree with 
the motion observed in different 
planets; tor example, that the time 
of one entire circulatiuu of the 
fluid wherein Jupiter should swim, 
would bear a greater proportion to 



the' 






r<.'ulat 



the fluid where the earth ii 

the period of Jupiter bears to the 

periiid of the earth. 

Again; a planet could not circu- 
late in such a fluid, so as to keep 
lon^ in the same course, unless 
the planet and the contiguous 
fluid were of the same density. 
Now, that the earth does nut swim 
in a fluid of equal density with 
itself, is abundantly manifest: were 
that the cose, all bodies put iu-mo- 
lioQ upon Its surface, would suffer a 
great resistance from it; but it is 
well known, that bodies falling per- 
pendicularly sustain only about 
^^th part of the resistance which 
IS offered to the same bodies falling 
through water, of which the density 
Is not so great as that of the eartli. 

It would also be necessary that 
there shotfld continually exist some 
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rivi^ing' printriple in ibe centre of 
Diotiun ; for the sun, by impHiting 
motion to the riicumambient fluid, 
will itaeif loose just as much rb 
it im parts to tlie fluiil, tmlesB 
Home active force should constantly 
renew it. If the enteusion of the 
fluid be supposed infinitely great, 
the gradual loss of motion would 
continae till the wholt: should stop; 
if it were limited, the motion would 
continue till there would remain no 
swifter revolution at the Hun than 
in the farthest part of the fluid, 
so that the whole would turn to- 
gether about the axis of the sun 
like one solid globe. 

Lastly, as the plaoats do not 
move in perfect circles . round the 
■nn, there is a greater distance 
between ihem iu some parts of 
their orbits than in othem. Thus, 
the distance between Mars and 



Venus, in one part of their or- ' 
bits, is nearly half as great again aa 
it is in the opposite part. Now, 
here the fluid in which the earth 
should swim, must move with a le§H 
rapid motion where there is this 
greater interval between the conti- 
guous orbits ; but, on the contrary, ' 
where the space is narmweat, the I 
earth moves more slowly than where 

But I have already trespassed 
too much upon your lime, and I 
trust enough has been said to efaow ' 
at least the extreme importance of 
the Cartesian theory ; a theory 
which appears to have been adopt- 
ed without much consideration, but , 
to suppoit which, much bbour 
and pains have been bestowed by 
men of learning and genius. 

Yours. &c. ' 

Mechanic. ' 
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Gentlemen,— I beg to inform W. C. , 

inSDBH'eTtaQuerrmND.LXXVni. of 
four USagHTine, that chopped fasmls im; 
be cured b; rubbing them In mrlled oic 

■nbaCancs. If the chops on tho thumln 
or fldgers are deep, [he horajr pnrta 
should be pared off near to the qnick, 
uid leather gloTCB ivorn at night, If it 
cannot be done through Ibc day. In 
order to obtaiD the OK-mftrrow, take a 
stale, take 
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and n 



. slon 



set in boiling » 
melted, atnia i 
a bit of mnalin 


ater over the Are i when 
into a jelly pol through 
It 19 free from bad 


ibr chopped I 
purpose in wh 
keeps long a»-ee 


>ndi» a prions 
p,, or for aim 
ch hog's-lard is 
t and good, ifco 


ost any 
uud; it 



-lamal 
and the little I know of it 
up by my own indoatry. 
mueb at a loss to get houses, &c. draim 
eorrectly ; and having seen a description 
of Woolntou'n Camera Lucida In your 
useful Magazine, 1 would be undm In- 
tialte obligatiDDs if you would anatnr 
the Mlowiog Queries : 

Would Ibe Camera Lucida be mehil 
io taking objevts at one or two hundred 
yards distance ? Would it embraM au 
ohject of moderate size, such as 9 booae, 
castle, church? Could it be used In ths 
fields without a table? Where are tbg 
best instruments la be had? Whri is 
the price of a common one, and « fllMljr 



intelligent Mechanics will be very acceptable. In whalaver 



hich Is the subject of their ui 



THE ei.Asaow 
MECHANICS' MAGAZINE, 

A Committee of Civil Engineers and Practical 



fo. LXXXVI. Saturday, 13(A Aagust, 1825. 

DIVING MACHINE, 




( 



Hahdlt b ilay occutb in which 
there is not one or more indivitluals 
drowned bathing in the river. Al- 
though there may he many persons 
on the haiika when eUL-h an accident 
occurs, prohahly not one of them 
can swim, ho that before any boat 
or oiher assistance can arrive, ihe 
unfortunate individual in the water 
is iirecoverahly lost. Often, even 
after they have sunk to riae no 
tRore, could the body he got out, 
and proper means used, animation 
might h« tetfUired ; but the com- 
mon mode of Hearching for Itodiea 
by .drags U ho uncertain, that life ia 
siwayB long atterly extinguished 
befote they can be fonwl. We 
wiUieMed a scene of this kind the 
othttE evening on the Clyde. A 
man auuk ia swimniing across the 
riwBT. The alarm wm haslanily 
given liy ihoim on the banks who 
wiiaeBS«d it : and four individuals 
wWwere batliing; in different places 
at. ft little diatiUicu Hwam toward 
the spot. By the time thoy reach- 
ediU, however, the poor taan had 
entirely disappeared : and notwith- 
standing of their diving near tha 
place, they cuiild neither reach the 
hoUom BOr reniHin long enough un- 
der water,.. «o as to be ennbled to 
search (ec the body. Three boata 
then, arrived from the Humane So- 
ciety House, and began to search 
with the drags; hut although this 
happened at eight o'clock at night, so 
in^cient are these for tlie purpose, 
tlwt the body was not found till 
next day. 

,U would, in such B situation, be 
undoubtedly of incalculable benolit 
could a machine he got by which 
an individual might go to the bot- 
tom and remain long enough to bo 
able to search round the place for 
the body. Wei-e this the caae, a 
body could in general be recovered 
JD'B very few miautea, instead of 



its being hours, : 
ably the case at present. We have 
seen a machine, invented many 
years ago by a person in Germany, 
which might answer the purpose 
very well. It consists of a sort of 
harness made of strong tin plate in 
the form of a cylinder, which goea 
over the diver's head, and consists 
of tivo parts, that he may conveni- 
ently thrust his arms through It, 
and put it on ; also a jacket with 
short sleeves, anil drawers of strong 
leath^. All these being water- 
tigbt, anil closely joined round the 
body of the diver, secure every part 
of him, hut the arms and legs, ^om 
the pressure of tlie water, which, 
Itodi any depth he would require to 
go down in our river, could occasion 

Fig. 1 of the plate representa the 
diver covered with the harness, 
jacket, and di'awera. Fig'. S is the 
upper part of the cylinder, the di- 
ameter of which ia equal toi (he 
breadth of a man at the top of the 
hip bone. It is 15 inches in he^bt, 
has H globular top, and ia made of 
the strongest tin plate. In the in- 
side of the cylinder, at a, ia a strong 
broad iron hoop, to enable it to 
withstand better the pressure of the 
water ; and in the inside of the top 
there are two pieces of stro:^ hom 
of the same kind placed over eua 
other in the form of a crosa atb. .' 
A strong ring of brass wire irsol' 
dered upon the outside at c, that 
the jacket may be fastened to it 
with an elastic bandage, to prerent 
it from slipping downwards. At 
(/, d, are the upper halves of the 
apertures fur the arms ; and e, 

e, are holes to afford light, and into 
which the eye-glasses are screwed; 

f, is the opening into which the 
mouth-piece of the breathing pipe it 
screwed ; and g is an aperture for 
looking throQgh, as well as for the 
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' ^rpoae of breatbing by wiieu out of 
the water, and wliieli, by means of 
the coTer, A, suapended from it, ran 
be errewed up before the diver 
enters the water. 

Fig. 3 represenla the under [lart 

of the cylinder, whi<'h is al^o 15 

inches in height, and which, at i 

and k, h strengthened by iron hoops 

in the inside, in the Kame tnaoner 

aa the former. To the lowest hoop, 

A, are soldered four small rin^, to 

which are bstened strong leather 

straps, three inches in breoilth, that 

can be buckled cross-H-ise over the 

shoulders, and support the whole 

ftBchine ; I, I, are the under halves 

' the apertures for the arms; m 

I also a ring- of brass wire soldered 

> the cylinder, which serves to 

Bep fast the jacket when buckled 

i, and to support the upper.cyliu- 

bt, (&g. 2,) which slips over the 

t binder oncj and on that account, the 

under one is a little smaller, so as 

to fit into the upper one. There is 

also another such ring at n, in order 

to prevent the drawers from falling 

At o, (fig. 2 and fig. 6,) is a. 
atrong semicireuiar piece of iron, 
the use of which is to prevent the 
drawers, when pressed by the wa- 
ter, from touching the under part 
of the body, otherwise the pressure, 
■ «iven at the depth of six feet would 
he insupportable. As it is not pos- 
sible to sew the leather so closely 
as to prevent water from forcing its 
way through the scams, a small 
pump is suspended at p, for the 
purpose of pumping out the water 
when it has risen to the height of a 
few inches in the lower cylinder. 
Four hooks, q, q, q, q, soldered to 
the lower part of the cylinder, are 
for the purpose of suspending 
weights from them. 

The jacket, r, (fig. 1,) with short 
eleeves that cover the upper part of 
the arms, serves to prevent the wa- 
ter from penetramtg through the 



also through the holes for the arms, 
Rs it is bonnd fast round both parts 
nf the cylinder, and likewise round 
the arms. The case is the same 
with the drawers, which are bound 
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Fig. 4 represents a brass elastic 
handegp, employed for fastening on 
the jacket, and which, when hooked 
tf^etber, is screwed fast by means 
of the screw, g, three inches in 
leit^h. A bi'ass bandage is here 
used, because leather is apt to 
stretch, and on that account might 
be dangerous. 

Fig. 5 is ttie mouth -piece to 
which the pipes, x, y, are lastened, 
and which are screwed on at^ (tig. 
2 ;) (is the screw ; u, the part that 
goes into the machine, and which 
is taken into the mouth ; is, the ex- 
terior part of it, in which there is 
a partition, w, in order to sepai'ate 
the pipes ; and z is an apeiiure 
that the air in the machine may 
communicate with the pipe, y. 

The internal diameter of these 
tubes is three-foui'ths of an inch. 
They consist of strong brass wire, 
I ^ bore in thickness, wound into 
a spiral form, and covered with 
strong leather. In order to save 
expense, six yards of the pipe, 
from the mouth -piece, may be made 
in this manner, and the rest of 
tubes of tin plate, three or four 
yards in length, joined together 
with pieces of leallieru pipe about 
a foot in length, prepared in the 

The reservoir, a, (fig. I,) applied 
in such a manner that it can be 
screwed off, is for the purpose of 
collecting the small quantity of wa^ 
ter that might force itself into the 
bre,athing-pipe when long used, and 
which otherwise would be in con- 
tinual motion, and render bree.tlua;, 
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caining liurd, and to clow up itg 
pores, so tliat il nmy be reiulere<I 
watur-tiglit, tlie folluwing mixture 
may be ruUieil over it: viz. six 
(wru nan, two pans Venetian tur- 
pentine, two parts pitch, and two 
|>arlB melted hog's lard. It is also 
to tie observed, iliat t)ie best and 
strongest leather must lie used for 
the tutiea, and that stripes of lea- 
ther must be »ewed very closely on 
t^aeaais of die jacket and drawers. 
In using this machine, the diver 
must first be maile acquainted with 
its parts; and after having put it 
on, and suspended the weights, 
let hint enter tlie water at any con- 
venient place, and advance till it 
reaches to his eyes, while the end 
or (be pipe is held by a per»>n on the 
bank. Iftliediverran then breathe 
witli ease, and if no water forces 
JIaelf into the pipe, which niuet be 
left to float on ihe water, he may 
prooned till it cavers his head, hav- 
iag first taken the precaution to tie 
tt airei^ rope to one of liis arms. 
After ttuH he nay ^nulually go 
(leoper and deeper, making signals 
tbathefinds himself at ease, by pull- 
ing the rope, oc by speaking through 
the pipe. It' a inati exercises hiin- 
salf in thi« manner for several days 
successively, s'ill increasing his 
depth, he will soon be able to dive 
boldly, and to inuve under the iva- 
ter with ease and freedom. When 
he wishes Co asct'od, he needs only 



unhook one of the weights, which 
will then drop to the bottom i and 
being then lighter than an equal vd- 
nme of water, ho will rise to the avf 
face. To preserve the weight from 
being lost, a particular ropa must be 
employed which may be let doim tv 
the diver upon his making a certain 
signal, and which he may fasten to 
the weight before he unhooka 
it. One thing farther is to be ob- 
served in the use of this niBchiue, 
that the diver must suffer the air 
inhaled through the mouth-piece, if, 
to escape through his nostrila iato 



the 



The 



draws breath, the air in the ma- 
chine will be foi'ced out froia it at 
:, (fig. 5,) by the distension of his 
holly, and n-ill escape by the olber 
pipe. 

Were a machine of this kind 
procured by the Humane Society, 
their keeper could very soon learn 
to use it, an<l it might thus prove 
the means of saving maqy Uves. 
Besides this, we would recwnmeod 
that watchmen ohoutd be placed 
along [he banks of tlie river to lead 
assistance and give an alarm is rase 
of need. There is much Deceasity, 
for many reasonx, that a portion of 
the police should have the charge of 
tbe river in the neighbourhood of the 
city: and a few river watchmen 
would be ail addition to the police 
establishment which we think few 
people would complain of. 



True taste may be said to have 
had its rise in Greece, and to have 
-arrived there aljo to its highest per- 
fection. The inventions of oilier 
nations, when communicated to the 
Greeks, were no more than rude 
essuTii, that scquired, under the 
uiiHpicioaa infliiunce of Grecian 
-genhiK, « n«w form, and new ac- 



) of lieauty, grace, or utility. 
Minerva, it is said, chose for the 
residence of lier favourite people, 
titat agreeable climate, as the nwat 
adapted to favour the progress of 
wit and genius, on account of that 
mild ami happy temperature that 
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in tbe prwiucLiom of the GrcciED 
artists, has been in a great measure 
peculiar to tbeni. It has rarely 
been transmitted to other nations 
withont Iwiiiig something of its 
native excellence ; and ita pleasing 
Hght made its way but laie into 
the Borthem regions. 

The imitation of the ancients is 
lite only tvay of excelling in the 
■ubtime and elegant arts of painting 
and sculplure ; and we may say of 
ibeir productions, what has been 
■aid of Homer, that the more we 
study them, the more we must 
■dm ire them, as true beauty appears 
most to advantage when it is strictly 
examined. In order to admire tjie 
LaocooD, OS we ailmire Homer, a 
man must liave such an acquaint- 
' Boce with that famoua statue, as 
' be baa with an intimate friend with 

* irhom he daily convei'ses. Nicoma- 
I chuH passed an hour or two every 
"* day with the Helen of Zuexis ; 

■ad on healing a person find &ult 

with tbe composition of that famous 

jucture, " Take ray eyes," said lie, 

F "and you will think her a goddess." 

It was with sueh eyes that 

f Michael Angelo, Raphael, aud 

^ Pouaain, beheld the productions of 

t the ancient artists. They looked 

* ior taste, truth, and beauty, at tbe 
^ fountain head. Raphael sent ae- 
t, TWal eiteellent designerainto Greece 
^ to draw for htm all the precious re- 

IBtaina of antiquity that has escaped 
tiie waste of time. 
' It must not, however, be im- 

■ apoed that the most capital pro- 
' Auctions of the Casious painters and 

GcUlptora of ancient times are fri* 

> from defects. These defects are 

■ even more numerous thau is gener- 

* idly apprehended ; though they are, 

> aa it were, lost in a blaze of beau- 
' tJea, and scarcely attendeil to 

amidst those aenliments of admira- 

' tion that tbe masterly part of each 

production eiccitea. Some of the 

greatest paintei's and sculptora of 



antiquity cosfined ilieir efforts to 
the principal figure of each piece, 
and often neglected tbe rest. Who 
would imagine that the dolphin 
and the cupid that are seen at the 
feet of the Venus de Medicia, were 
the work of the same chisael tital 
gave perfect gi'ace and perfect 
beauty to that immortal form ? 
Look at the greatest pai't of the 
medals of the kings of Egypt aad 
Syria — nay, at tliose where the 
workmanahip is most exquisite, and 
you will perceive the heads highly 
finished, and the other parts of die 
medal much inferior in beauty and 
grace. We must consider the pro- 
ductions of some of the ^reateat 
artists of antiquity, as Luciao did 
the Jupiter of Pbidiua: he admired 
the God, without looking at bis 
footstool. 

It has been given us a rule ne- 
cessary to the purfecliou of paint- 
ing, that imitation must folloWl 
not merely nature, but nature 'ia 
its most striking and perfect fir 
pearances — in its most grand or 
agreeable forma — in a word, teleet 
nafitre. if tbnt expreaaiwi may be 
used. But those who are capable 
of judging of the productions of tbe 
Grecian artists, and who endeavanr 
to imitate them, will find not only 
this select nature in them, but 
something atill more tranacKtMhat 
and sublime; they will find in tksn 
that ideal beauty, of wbicb tfce 
model is not visible in extecnal 
nature, and which, as an aaeieat 
commentator of Plato tells u^ is 
only to be found in tbe humaa 
mind, where it was onginallyim- 
planted by the pi-imilive aonrCe af 
etenjal beauty. 

The most benutitiil and bait 
proportioned human form that -is 
to be found in modem times, would 
perhaps resMnble the most beauti- 
ful body among the Greeks, no 
mure than Iphicles resembled hi* 
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perature of a pure, milO, and serene 
Btmocpbere, had, no doabt, a cer- 
tain iufluence on the btxiily conati- 
tation of ihe ancient Grecians ; and 
the jaan]y eierciNes to which their 
youths were a<-ciiBtomed, braucht 
to p«ftrtion what nature lied thua 
happily begun. Let un take a 
yonng Lacoflemunian, sprung from 
the btood of heroes, whuse infiiiiit 
tnotions were never restrained hy 
those miserable shackles tliat cramp 
nature in our hapless children, who 
from the age of seven years has 
lain upon the gronnd, from his 
earliest youth has been trained np 
to hardafaip, and whose very amuse- 
metts, such as wrestling, swim- 
ming, he. hare contribnted to brace 
his nerves, to invigorate his frame, 
and to give force and energy to all 
his motions ; let us lake ll|is mas- 
culine fignrp, and place him, in 
imagination, beside a modem beau, 
a Sybarite of our days, and then 
ask an able artist which of the two 
he will choose for his niodel in 
drawing a Theseus, an Achilles, or 
even a Bacchus? A Grecian 
painter perceiving one day two 
■tBtues of the first of these heroes, 
of which the one had an effeminate, 
and the other a manly axpect, said 
pleasantly, " This Theseus has been 
fed with roses, bat the other has 
been nourished with flesh." The 
application of this saying is easy 
and eviilent. 

The Grecian games were a per- 
petoal incentive to the youths to 
apply themselves to bodily exer- 
cises ; and the laws obliged those 
of the youth who proposed to con- 
tend for the prize, to prepare 
themselves foi' tliis Jamous contest 
(hiring tlie apace of ten monlhs at 
Pekjponnesus, wliere the games 
were to be celebrated. The prin- 
cipal prizes were not always gained 
by those who had atiained to the 
t^B of manhood, but often bj 
rjjose who were in tlie prime of 
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stag m 

chece ! With what freedom 
]ity do the animal spirits 
flow in liis elastic and ivell-strung 



How- flexible ai 






cles! How nimble his moiiona! 
How vigorous his frame ! The 
onlinary characteristic of Homer's 
heroes is swiftness of foot, and 
agility in tlio course. 

It was in these exercises that 



cian artists gave their statues, and 
tvhich had nothing in it eitlier un- 
meaning or superfluous. The 
young Spartans were obliged every 
ten days tit appear Btark nakei), in 
presence of the Ephori, who pre- 
scribed them a strict and severe 
diet, when they discovered in theqi 
the leant tenitency to corpulence or 
fatness, which are eqaally incousia- 
lent with bodily proportion and 
vigour. There is still extant a law 
of Pythagoras to the same purpose; 
and this is undoubtedly the reasoii 
that engaged the young Greeks of 
the earliest ages to make use of a 
milk diet, during the whole time 
that they were preparing tliem-. 
selves fur disputing the prize at Ae 
public games. 

The Grecians avoided, with the 
utmost care, every thing that could, 
have the most remote tendency 
either to distort the features of the 
face, or to destroy the proportions 
of the body. Alcibtades refused to 
learn to pky on the flute, because it 
furced him to make wry mouths; 
and in this his example was follow- 
ed by all the yoong Athenitms. 

Every one also knows the care 
that was employed by the Grecians 
to render theij' ofBtpring beautiful, 
and the encouragement that the 
government administered to ani- 
mute ihem in this laudable design, 
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far, aa to attempt changing tlie 
colour of the eyes. Tliei* were 
public prizes proposed at Pelopon- 
ne«us, as the crown of lieauty; auil 
ihoHe who were victorious in this 
aingutar contest, were reivarded 
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warde hung up, to their ho 
the temple of Minerva. There 
w«re always competent Judges to 
decide contests of ihis nature. 
Aristotle tells uh, that the Greeks 
taught their children the art of 
dmwing, with a view to enable 
them to judge, with <liRcemnient 
and taste, of those bodily pvopor- 
tioDa that constitute true beauty. 

At this very day, the Grecian 
Isles are remarkable for the grace- 
fnlnesB and beauty of their inhahit- 
■nts; and the female sex there re- 
tain still, notwithstanding their in- 
termarriages with foreigners, such 
pecufiar charms of compleniou and 
figure, as exhibit a strong argument 
in favour of the trauscendent beauty 



uf their ancestors, whom, in their 
whimi^ical chronology, they look 
upon as more ancient than the 
moon. The charms of beauty are 
GO universal among the Geol^WlBi 
that a fine complexion and a comely 
figure are no rHritiea in that country. 

Those fatal disonlers that destroy 
a regular set of features, a freah 
complexion, and a well proportioned 
form, were unknown among the 
Greeks: no trace of the small pox, 
the venereal disease, or rickets, la to 
be found eilher in the authors or 
the traditions of that people. 

In a word, whatever art can con- 
tribute to promote the health, 
beauty, symmetry, and perfection, 
of the human body, from the state 
of inlancy to that of manhood, waa 
employed by the Grecians for that 
purpose, and ftndered them the 
models of imitation to those who 
sought nature in its tiairest and 
moat graceful forms. 



DUNFEllMLINE MECII. 
It is somewhat singiriar, that in a 
town such as Dunfermline, possess- 
ing a popalation of from 13,000 to 
20,000 inhabitants, and theae being 
chiefly artizans anil mechanics, there 
should not have been some measures 
Adopted sooner fur the formation 
of ft Mechanics' Institution, or a 
School of Arts. We are glad, 
however, to have it in our power 
to ' aoDounce, that a few public 
spirited individuals have at length 
stepped forward, and have made 
ft movement towards the effecting 
this noble purpose ; and ere long, 
when their plans shall be matured 
and brought into operation, the in- 
genious mechanics uf Dunfermline, 
many of whose valuable communi- 
cations have occupied a place in 
the pages of this Magazine, will 
have it in their power to ilerive all 
the adraiitages which a well chosen 



NICS- INSTITUTION, 
library and an inielligenl lecturer 
are so well culcnlated to afford. 
We have written to the gentleman 
who suggested the idea of the In- 
stitution, on the Buliject, and shall 
be most happy at all times to give 
any information in our power which 
may be likely to prove useFul, or to 
assist them or others in this or 
any similar design. In the mean 
time, we beg to urge upon the 
attention of those taking an in- 
terest in the Duafermline Institu- 
tion, the absolute necessity uf it* 
being founded on the moat liberal 
nnd popular principles. Let the 
mechanics themselves he got to 
come forward, if possible, and let 
them have the principal share in its 
management, that it may, strictly 
speaking, be entitled to the appellt 
tion of a Mechanics' Institution. 
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M«. SNODGHASS'S IMPROVEMENT ON THE STEAM ENGINE, 
your Magazine, that thU was one 
of the ioi prove men la proposed by 
Mr. Cartivriglit on the Bteam en- 
gine, and was incluiled in the pa- 
by him upwards of 



-I off«r u 
of^ for requesting you Ic 
toe ft^wing observaliuita in your 
M^iasine. as your liberality in ad- 
mitdi^ free disfusnun on all sab- 
jeets coming within its scops, is 
mfficiailly apparent ; and 1 thuB 
atn etimnlatud to write wit}i, I 
think, alraoat the certainty of ob- 
taining BdinixBion into your pages. 

About six weeks ^o, the world 
waa given to understand, through the 
roediurnoflhepublicprints, that the 
Masiatrates of Glasgon* had present- 
ed die Coulter Premium to Mr. Neil 
Snodgrass for his iraprovements on 
the Steam Engine ; and the Editor 
of a Newspaper, famous for his 
talents and liberality, announced it 
as the most important improvement 
which had been made on t^ie steam 
engine since the improvements of 
the great Watt. Although 1 did not 
pay much regard to this announce- 
ment in the Newspaper 1 have al- 
luded to, being rather aware, that, 
in general, all this Editor's geese are 
ewans, yet the fact that the Magis- 
tralea had awarded to the improver 
a valuable premium — valuable at 
least from the respectability of the 
donor, and the patrons — 1 did an- 
ticipate that the improvement was 
one of very considerable importance. 
When we were afterwards informed 
that the whole consisted in substi- 
tuting brass instead of hemp for 
stuffing the piston of the engine, it 
speared to ine rather doubtful 
whether the value of the alteration 
was so great as to entitle Mr. I^nod- 
gntss to the reward he has obtained. 
It is, I think, much more than 
questionable, whether this mode of 
stuffing is so much better than the 
mode generally in use; but I was 
eonsdoua that Mr. Snodgrass's al- 
teration was not new, and I was not 
suipriaed when 1 perceived from 
an arricie in No. LXXXW. o( 



twenty yea 



iBgO. 



be supposed, that the 
Magistrates can always be judges 
of the value or originality of any 
proposed improvement which may 
be presented to them for their in- 
vestigation, as Patrons of Coulter's 
Mortification: certainly, therefore, 
persons properly skilled, and of 
known talent, should be appointed 
to investigate the claims. I have 
no knowledge of who awards tbis 
premium; whether Uie MagiatrateB 
themselves, or some one by thrir ap- 
pointment; but lean hardly believe 
that one of any professional know- 
ledge at all, would have ihoi^t oF 
awarding the premium to Mj. Snod- 
grass. There may, no doubt, be 
different opinions as tu the value of 
this alteration ; but there can be 
but one as to its originality: and, 
it) order to set this matter at rest, 
I beg to qaote Professor Milling- 
ton's words on this suliject, in what 
he says on the piston, in his " Epi- 
tome of Natural Philosophy," pag« 
307. " Sometimes," he saya, " with 
a view to save the trouble and ex- 
pense of freqnent packing, the pis- 
ton is made altogether of metal, and 
brass Heems to answer best for this 
purpose, particularly when the cy- 
hnder is of cast iron, which nsuaOy 
is the case. The metal piston of 
the Rev. Dr. Cartwright has been 
much used for tbis purpose, and is 
found to answer very well. It con- 
sists of two rings of brass of the 
full size of the cyUnder, whitdi are 
cut into seveml segments, and liid 
one above the other so as to break 
Joint. Being thus disposed, the 
two rings are secured in their places 
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) piston rod is fixed. The aeg- 
tett are pusbeJ away fvom the 
centre by iteel spriogs." 

The Professor then proceeda to 
give B deBcription of anoilier piston, 
which be aaya in one of the beat of 
the Idnd ; but aa tbia could not be 
undu^tood without the plate he 
refers to, I raust be content with 
referring your readers Co the work 
from whii^li I have already quoted, 
(p»ge30a)- 

t 

^■b the last Number of the Edin- 
^^Kli^h Philoaopbical Journal, tliere 
}M a well written account by Mr. 
Miller, of the origin of steam db- 
Tigation, and a narrative of the 
facts on which the right of the late 
Mr. Miller of Dalawiuton, to be con- 
quered tbe inventor of it, is founded. 
Mnch obscurity generally prevails 
with regard to our knowledge of the 
early attempts towards many in- 
Tentions and discoveries in the arts ; 
and we agree with Mr. Miller in 
conndering, that it is only doing 
tardy justice towards the memory 
of hia father, to make the narrative 
wliich lie haa now made, and ivhich 
none could do so well as he could. 
Many claims have heen set up to 
the honour of being the first inven- 
tor of the present system of steam 
navigation. We do not mean at 
present to enter Into any discussion 
of the (jueiition, or to say who we 
tliink may or may not be entitled to 
the honour; we rather prefer fol- 
lowing Mr. Miller's plan of merely 
raving a brief narrative of lacis, 
learing to our readers to decide 
for themselves. 



Professor MiJtington, you will 
perceive, is rather favourable to this 
mode of stuffing the piston ; but 
what I have extracted from hia 
work, together with the article on 
Carlwrighc's engine, already no- 
ticed in your Magazine, must at 
once demolish any claim Mr. Snod- 
grasa might pretend to set up aa to 
originality in this matter. 1 for- 
bear making farther observations in 

Yonrs, &c. 

An Enginsbr. 



ON THE INVENTION OF STEAM NAVIGATION.' 

Steam navigation, as it is at pre- 
sent practically conducted, may be 
said to consist of two branches : 
the applicatiuD of paddle wheels to 
the propelling of vessels, in place 
of sails or oars; and the applica- 
tion of the power of steam to giv- 
ing a rotatory motion to these 
wheels. Mr. Miller seems to think 
he is fully justified In awarding to 
his father the honour of being the 
first who ever attempted to put 
either the one or the other of these 
into practical use. He candidly 
admits that it would appear that in 
the fifteenth century, small vessels 
were propelled by means of rotatory 
paddles, itistead of obi's, on some of 
the Italian rivers, although the prac- 
tice appears to have been but limit- 
ed ; and in like manner, he admits, 
tbat, about ninety years ago, Jona- 
than Hulls invented hia machine 
" for carrying ships and vessels out 
of or into any harbour or river, 
against wind or tide, or in a calm," 
for which be obtained royal letters 
patent, dated in the year 1736; an 
invention consisting of a small 
vessel, which he properly i 
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M.. SNODGRASS'S IMPROVEMENT ON THE STEAM ENGINE, 
your Magazine, that this fvaa one 
of the improvements proposed by 
Mr. Cartwrigtit on the steam en- 
gine, and was included in the pa- 
tent taken out by him upwarda of 
ttventy years ago. 

It is not to be supposed, that the 
Magistrates can always bo judges 
of the value or originality of any 
proposed improvement which may 
be presented to them for their in- 
vestigation, as Patrons of Coulter's 
Mortification : certainly, therefore, 



iN, — I offer no spel- 
ts for requesting you to insert 
the ftdlowiog observations in your 
Magazine, as your liberality in ad- 
mitting tree discussion on all sub- 
jects coming within its scope, is 
Bofficiantly apparent ; and 1 thus 
am Btimalated to write with, I 
think, almost the certainty of ob- 
taining admission into your pages. 

About six weeks ^o, the world 
was given to nnderstand, through the 
medium uf the public prints, that the 
MagistratesofGla^w had present- 
ed & Coulter Premium to Mr. Neil 
Snodgrass for his improvements on 
the Steam Engine ; and the Editor 
of a Newspaper, famous for his 
talents and liberality, announced it 
as the most important improvement 
which had been made on tlie steam 
engine since the improvements of 
the great Watt. Although 1 did not 
pay much regard to this announce- 
ment in the Newspaper 1 have al- 
luded to, being rather aware, that, 
in general, all this Editor's geese are 
swans, yet the fact that the Magis- 
trates had awarded to the improver 
a valuable premium — valuable at 
least from the respectability of the 
donor, and the patrons — 1 did an- 
ticipate that the improvement was 
one of very considerable importance. 
When wo were afterwards informed 
that the whole consisted in subati" 
tuting brass instead of hemp for 
Stuffing the piston of the engino, it 
appeared to me rather doubtful 
whether the value of the alteration 
was so greet as to entitle Mr. ISnod- 
grass to the reward he has obtained. 
It is, I think, much more than 
questionable, whether this mode of 
stuffing is so much better than the 
mode generslly in use ; but 1 was 
conscious that Mr. Snodgrase's al- 
teration was not new, and I was not 
sarprieed when I perceived from 
an anicie in No. LXXXIV. of 



persons properly skilled, ftod of 
known talent, should be ^pointed 
to investigate the claims. I havs 
no knowledge of who swards this 
premium ; whether the Magiatratea 
themselves, or some one by their ap- 
pointment; but I can hardly believe 
that one of any professional knov- 
ledge at all, would have thought o! 
awarding the premium to Mr.Snod- 
grass. ■There may, no doubt, tie 
different opinions as to the value of 
this alteration ; but there can be 
but one as to its originality: and, 
in order to set this matter at rest, 
J beg to quote Professor Milling- 
ton's words on this subject, in whil 
he says on the piston, in his " Epi- 
tome of Natural Philosophy," page 
307. " Sometimes," he says, " witli 
a view to save the trouble and ex- 
pense of frequent packing, the pis- 
Ion is made altogether of metal, uid 
brass seems to answer best for (his 
purpose, particularly when the cy- 
linder is of cast iron, which uamtlly 
is the case. The metal piston of 
the Rev. Dr. Cartwright has been 
much used for this purpose, and a 
found to answer very well. It con- 
sists of two rings of brass of the 
full size of the cylinder, which are 
cut into several segments, and hid 
one above the other so as to hvak 
Joint. Being thus disposedi the 
two rin^s are secured in their placet 
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MBtoB rod IB fixed. The aeg- 
I are pusbed away from the 
centre by ateel spnnga." 

The Professor then proceeds to 
give B (leBcription of another pJHton, 
which he aaya is one of the best of 
the kind ; but as tliJH could not be 
understood without the plate he 
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iviih 



referring your readers to the work 
from wljicli I have already qnoted, 
(page 308.)' 



: MUlingtoB. 
rather favourable tc 
mode of stuffing the piston ; but 
what I have extracted from bis 
work, together witli the arlicle on 
Cartwright's engine, already no- 
ticed in your Magasiine, must at 
once demolish any claim Mr. Snod- 
grass alight pretend (o set up aa to 
originality in this mailer. I for- 
bear making farther observations in 



Yonrs, &c. 



An Enginebr. 



re froni Profnior MiUingtan. 
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ON THE INVENTION OF STEAM NAVIGATION.* 



tbe biBt Number of llic Edin- 
;h PhiJosophica! Journal, there 
well written account by Mr. 
Miller, of the origin of steam na- 
yigalion, and a narrative of the 
fitcta on wbich the right of the late 
Mr. Miller of Dalswiulon, to be con- 
sidered the inventor of it, is founded. 
Much ohscurity geueially prevails 
with regard to our knowledge of the 
early attempts towards many in- 
ventions and discoveries in tbe arts; 
and we agree with Mr. Miller in 
coiuidering, that it is only doing 
tardy justice towards tbe memory 
of his lather, to make tbe narrative 
wllich be has now made, and which 
none could do so tvell as he could. 
Many claims have been set up to 
tbe honour of being the first inven- 
tor of the present system of steam 
navi^tion. We do not mean at 
present to enter into any discussion 
of tbe question, or to say who we 
thinit may or may not be entitled to 
the honour; we ratber prefer fol- 
lowing Mr. Miller's plan of merely 
raving a brief narrative of facts, 
leaving to our readers to decide 
for themselves. 



Steam navigation, as it is at pre- 
sent practically conducted, may he 
said to consist of two branches ; 
the applicatioTi of paddle wheels to 
the propelling of vessels, in place 
of sails or oars ; and the appUca- 
tion of the power of steam to giv* 
ina; a rotatory motion to these 
wheels. Mr. Miller seems to think 
he is fully justified in an-arding to 
his father the honour of being the 
first who ever uttempted to put 
either tbe one or the other of these 
into practical use. He candidly 
admits that it would appear that in 
tbe fifteenth century, small vessels 
were propelled by means of rotatory 
paddles, instead of oars, on some of 
the Italian rivers, although the prac- 
tice appears to have been but limit- 
ed ; and in like manner, be admits, 
that, about ninety years ago, Jona- 
than Hulls invented his machine 
" for carrying ships and vessels out 
of or into any harbour or river, 
against wind or tide, or in a calm," 
for wbich he obtained royal letters 
patent, dated in the year 1736 ; an 
invention consisting of a small 
vessel, wbich he properly enougli 
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M.. SNODGRASS'S IMPROVEMENT ON THE STEAM ENGINE, 
your Magazine, that thia was one 
of the improvenentB proposed by 
Mr. Carlwright on the steam en- 
gine, au<l wm induded in the pa- 
tent taken out by him upwards of 
twenty yeaiB agu. 

It is not to be enppoaed, that the 
Magistrates can always be judges 
of the value or originality of any 
proposed improvement which may 
be presented to them for their in- 
vestigation, as FatroDS of Coulter's 
MnrtiScatioo : certainly, therefore, 
persons properly skilled, and <if 
known talent, should be appointed 
to investigate the claims. I have 
no knowledge of who awards this 
premium; nlietlier tlie Magistraiet 
themselves, or some one by tb«rap- 
pointnient; but I can liardly believe 
that one of any profeBHional knoir- 
ledge at all, would have thoi^t d 
awarding tbe premium to Mr.Snod- 
grass. There may, no doubt, be 
different opinions as to the value of 
this alteration ; but there can be 
but one as to its originality: and, 
in order to set this matter at re«t, 
I beg to quote Professor Miilii^- 
ton's words on this subject, in what 
he says on the piston, in his " Epi- 
tome of Natural Philosi^hy," page 
307. " SometimeB," he says, " with 
a view to save the trouble and ex- 
pense of frequent packing-, the pia- 
toa is made altogether of metal, and 
brass seems to answer best (<k this 
purpose, particnlarly n-ben the cy- 
linder is of cast iron, which usnatly 
is the case. The metal piston of 
the Rev. Dr. Cartwright lias been 
much used for this purpose, and is 
found to, answer very well. It con- 
sists of two rings of bram of the 
full size of the cylinder, which are 
cut into several segments, and laid 
one above the other so as to bnak 
joint. Being thus disposed, tbe 



Gbntlf.mbk, — 1 offer no apol- 
ogy for reqnestinfi you to insert 
dm following observations in your 
MagBBine, as your liberality in ad- 
mitting tree discussion on all sub- 
jects coming within its scope, is 
atifficiently apparent ; and 1 tlius 
am Btimnlated to write with, I 
ihink, almost the certainty of ob- 
taining admission into your pages. 

About sbt weeks ago, the world 
waagivento understand, through the 
mediumuftbepublicprints, that the 
Magistrates of Glasgow had present- 
ed Ae Coulter Premium to Mr. Neil 
Snodgrass for his improvements on 
the Steam Engine ; and the Editor 
of a Newspaper, famous far his 
talents and liberality, announced it 
as tbe tnost important improvement 
which bad been made on the steam 
engine since the improvements of 
the great Watt. Although I did not 
pay much regard to this announce- 
ment in the Newspaper I have al- 
luded to, being rather aware, that, 
in general, all this Editor's geese are 
swans, yet the fact that the Magis- 
trates had awarded to the improver 
a v^uable premium — valuable at 
least from tbe respectability of the 
donor, and the patrons — 1 did an- 
ticipate that the improvement was 
one of very considerable importance. 
When we were afterwards informed 
thai tbe whole consisted in substi- 
tuting brass instead of hemp for 
Btnfliog ^e piston of the engine, it 
appeared to me tattler doubtful 
whether the value of the alteration 
was BO great as to entitle Mr. Snod- 
grass to the reward he has obtained. 
It is, I think, much more than 
questionable, whether this mode of 
stufliog is 80 much better than the 
mode generally in use ; but 1 was 
conscious that Mr. Snodgrass's al- 
teration 



surprised when I perce'ived hom twa rin^s are secured in their ^ 
an article in No. LXWW. o( \>^aVo^aiiA\iQ>AoHi^iwa,Vi-»iVi\A 
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the puton rod is fixed. The iteg- 
ineiiM are puahed away lioin the 
centre by steel springs." 

Hie Professor thep proceedB to 
p.wti & description of anotlier piston, 
wbich he says ia one of the bent of 
the kind ; but as this could iiot he 
understood without the plate he 
refera to, 1 must be content with 
lining your readers to the work 
from which I hare already quoted, 



Wb .ludJ give 
n from Fiofosi 



IB of this 



ProfsBBor Millington, you will 
pereeire, is rather favourable to this 
mode of stuffing the piston ; but 
what 1 have extracted from his 
work, together with the article on 
Cartwright's engine, already no- 
ticed in your Magazine, must at 
once denioliah any claim Mr. Snod- 
grass Blight pretend to set op as to 
originality in thia matter. I for- 
bear malung farther obserFaliona in 
the meantime, and remain, 
Yours, &i:. 

An Engineer. 



ON THE INVENTION OF STEAM NAVIGATION,* 



Ih the last Number of the Edin- 
burgh Philosophical Journal, there 
is a well written account by Mr. 
ACIIer, of the origin of steam na- 
ngation, and a narrative of the 
f^ts on which the ri^ht of the late 
Mr. Miller of Dalswiuton, tobecon- 
udered the inventor of it, is fouuded. 
Much obscurity generally prevails 
with regard to our knowledge of ibe 
early attempts towards many in- 
rentiona and diBcnveriea in the arts; 
and we agree with Mr. Miller in 
considering, that it is oidy doing 
■ ■ ■ "s the 



which he has uow made, and which 
none cottld do so well as he could. 
Many claims have been set up to 
Ab honour of being the first inven- 
tor of the present system of steam 
navigatioD. We do not mean at 
present to enter into any discussion 
of the question, or to say who we 
think may or may not be entitled to 
the honour; we rather prefer fol- 
lowing Mr. Miller's plan of merely 
raring a brief narrative of facts, 
leaving to our readers to decide 
for themselves. 

.'e of Fact 



Steam navigation, as it is at pre- 
sent practically conducted, may be 
said to consiBt of two branches : 
the application of paddle wlieels to 
the propelling of vessels, in place 
of sails or oars; and the applica- 
tion of the power of steam to giv- 
ing a rotatory motion to these 
wheels. Mr. Miller seems to tliink 
he is fully justified in awarding to 
Lis father the honour of being the 
first who ever attempted to put 
either the one or the other of these 
into practical use. He candidly 
admits that it would appear that in 
the fifteenth century, small veisels 
were propelled by means of rotatory- 
paddles, instead of oars, on some of 
the Italian rivers, although the prac- 
tice appears to have been but limit- 
ed ; and in like manner, he admits, 
that, about ninety years ago, Jona- 
than Hulls invented his machine 
" for carrying ships and vessels out 
of or into any harbour or river, 
against wind or tide, or in a calm," 
for which he obtained royal letters 
patent, dated in the year 1736 ; an 
invention consisting of a small 
vessel, which he properly enough 
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cjJIb a tow boat, having a retaining 
paddle extended from its etem, 
wbicli waa put in motion liy a 
small and simple steam apparatus 
placed in the body of the boat; 
and with the aid of tbis law boat, 
be proposed to drag larger vessels 
out of the harbour in a CEdm, nr 
against the wind or tide. Mr. 
Miller seems to think, however, 
that it would be quite absunl, and 
most uDJust to the claims of pos- 

boat as bearing any close aDal<^y 
to the steam vessels of the present 
day, or to insinuate the possibility 
of any hint baving been derived 
from the description and draugbt 
of his new invented machine, print- 
ed by Hulls in 1737, but of whiih, 
till within tbe last few years, no 
copy was known to exist. " Id a 
word," be says, " it may be fairly 
stated, that forty years ago, no 
man, either professional or specula- 
tive, had seriously thought of sub- 
stituting rotatory oars or paddles in 
plara of sails in tbe propulsion of 
large steam vessels at sea, or of 
em[doyitig the boundless force of 
steam for any purpose of tliis 

The deceased Mr. Miller, at 
various periods of hia life, embark- 
ed in many important schemes of 
improvement ; and among others, 
he bestowed much thought, and 
expended large suras on the im- 
provement of artillery and naval 
architecture. In tbe course of his 
speculation B and experiments on 
the latter of these subjects, he was 
led to think of devising some im- 
proved modes of constructing or 
propelling vessels in circumstances 
where the ordinary resources of 
the nautical art were insufficient or 
unavailing. Among these the con- 
struction of double and triple 
vessels to be moved by wheels 
placed in proper situations, had oc- 
curred to him as calculated to prove 



of essential service ; and, according- 
ly, be did not hesitate in building 
and equipping several vessels nf 
this description, which he condder- 
ed as fully warranting his own 
previous expectations of advantage. 

He published, at Edinburgh, 
both in English and Fiendi. a work 
entitled, " The Elevation, Section, 
Plan, and Views of a Triple 
Vessel, and of Wheels, with ex- 
planations of the figures in the en- 
graving; and a slioit account of 
the properties and advantages of 
the invention." 

In this work, after describing his 
triple vessel, and his plan of pro- 
pelling it by wlieels, be proceeds 
to say, ''' 1 have also reason to be- 
lieve that fhe power of the gleam 
enffine may be applied to teork l/ie 
wheels, m as to give them a quicker 
iiwtion, and consequently to in- 
crease that of the ship. In the 
course of this summer I intend 10 
make the experiment, and tbe re- 
sult, if favourable, shall be com- 
municated to the public." TluB 
work was published in February, 
1787; and tbe nai-rator proceeds 
to say, " It may readily be believed 
that the bint contained in this pub- 
lication of my father's, of his inten- 
tion to apply tbe power of steam 
to the whole of his double and 
triple vessels, was not hastily 
thrown out. In tbe course of his 
various experiments on the com- 
parative velodly of bis vessels with 
those propelled by sails, or by or- 
dinary oars, which had given occa- 
sion to several interesting and an- 
imating contests for superiority, he 
Lad strongly felt tbe necessity of 
employing a higher force than that 
of the human arm, aided as it 
might be by the ordinary mechsni- 



and in this view, 



vfinous suggestions were succes- 
sively adopted and laid aside. 
Thus, at one time it occured to 
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Iw naefiilty einployt-d ; while at an- 
Dther, the sill of tlie wind itaelf 
Cfeemed to furnii^h the means of 
^panurauting its own direct and 
Srdinar]' opemiion. 13ut among 
all the poiMible varieties of force, 
tbftt of steam appearB to have pre- 
tented itself to liis mind, as at once 
Ae most potent, tbe moat certain, 
lad the moat manageable." 

It is aingular bow apparently 
casual and unimportant an incident 
nmy lead, in tbe liands 






nd. 



My 

rather was plcsacd ivlth the ingenuity of 
hit iwnlrlvaoce!!, and niuordingly eio- 
played him, along with Mr. Taj-lor, to 
superlntead Ifae mnslructiOD of a ainall 
stcniD engine, in be need Id tbla pro- 
jected mperiincTit. Tfals' ivaa in tfas 



TorioH 



lug n 



of OcU 



a lake. NotI 



iiild b 



a DkI- 



WKOverieB of the greatest impor- 
tfioee. In Mr. Miller's family 
tfaere was, as tbe tutor to his 

iBger children, a most meritor- 

,B and ingenions individual, Mr. 

lies Taylor, wIid bad bestowed 

ch attention on tbe improvement 
of the steam engine, and who was 
hi tlie custom of assisting Mr. 
Miller in his experiments on naval 
architecture and the sailing of 
boats. Due day, in tbe very heat 
tf( a keen and breathless contest, in 
which they were engaged with a 
custom-house boat on tbe Leith 
Mtahlishment, this individual called 
but to Mr. .Miller, that they only 
wanted the assislanc-e of bis steam 
engine to beat their opponents. 
This was not l>.st on Mr. Miller, 

I it led to many discussions on 
ihe subject, and it was uiidei' very 
toiiGdent belief in its success ibe 

uion to it was made in the 
work olmady mentioned. 

The naristive then proceeds tu 

Mr. Miller dwoied it advisable, in ev«i'f 
l^int of view, ta begin upon a aouUl 
■oJe; fetaacale quite auflli:lFat to de- 
termine tbe prablBm wbich it waa hii 
«liJ>Kt la Ba1v«. He had coaatrucled a 
ill and very handsome double vessel 
iritb wheels, to be used as a pteasare- 
It on biB lalie at Dslswinton ; and in 
a lillie vessrl he resolved to try the 
^plicatioD of gCeam. On looking round 
Ibr a practioal eogloeer to execute the 
- work, Mr. Tiirlvr reoomtnended to hit 



of hi 



itiFying or more complete 
ce.as uf thii first Irlal ; and while, for 
reral weeka, it continued to delight 
r father and hia nameroas vialUra, It 

brded him tbe fullest asBurance oF the 
itueas of hiB dwo anticipation of the 
saibilily of applying lo the propnlaion 
bla poivor of 



Ontl 



ach of w 



r, tbe 



removed from the bout, 
B sort of trophy in his 
d, after hia 



apparatus 

library at Dalau 

death in iB15, itcameiatomy poaseBBion, 
and haa Iwen fortunately preserved ss a 
moDument of the earliest instance of 
actnat nariijation bff $tciim of which any 
evidence or record has been pro'<uced.* 

" In the summer of 1789, M'r. Miller 
directed one of his double veuela, of 
■bout CO feet in length, lo be canHed In 
Carron, In order lo be fitted op rb a 
Bteam boat, by furnishing her with ro- 
vulviog paddles, and a steam engine 
Bulled lo Ihe supposed exigencies of the 
case. In thia aecoad eiperlment, he 
again availed blmtelfof the zealous as- 
slatance oF Mr. Taylor, and again em- 
ployed Mr. Symington as tbe operaiiva 
engineer. For Ihls purpoae, they ivere 
diapatched to CarroQ In tbe month of 
June. 1789, and I have now in my 
poBseaalon the original letter Bent by my 
lather lo Ihe Carron Company, ea In.- 
iroductory lo Mr. Symlagloa'a employ- 
ment, JtUaa follows; 
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• Thi 


litt 


engin 


(4 inches diameter 


eylioders. 






tructed by George 
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WOlluu Sf id: 



implof ed by uw 
IB erect a aieani cngina for a ddobla 
vend, which he proposes to bave inide 
■t CBnwi. I hire Iherefoie to lieg, 
that you will order thr engtiiB lo be 
nutdf acoirdiiig to his direclium. As it 
t) of loipoitaDce that the eiperlment 
■hciuhl he lusdg soon, 1 bug also that 
fou will asfiisl bim, hy your orden Eo 
(be proper workmen, in hmiug it done 
Upeditiuusly. 1 am ever, with great 
regai-d, Gentlemen, your moit obedient 



nibbt H 



"In 



tbu« eipneied by my father for the 
r^d prnseoullan of the irork, it wad 
not till after a lapui of six monlbB that 
bis Tessei m» ready lo be put in nio- 
tiOD. lu the course uf the Drat week of 
December, he directed the ve»el to be 
taken into tlie Forth and Clyde Canal ; 
and having gone aboard willi n commit- 
» of the CarroQ Company, and a party 






luf a 



of his ftHen 

vast mxltitud 

machinery wi 

■eoond trial proiniaed t 

■a proiperouB aa that 
Dalswinton. It happeneo, uuiirever, 
unluukily, that the revolving paddles 
' ' It bevn made of sufficient strength ; 



a spectators, I 



1 the laltK of 



hen the 



I of the 



rough t ii 



8, for th 



voyage. 



It day, put to the 
ivever, wea loat in 
% Ibis damage, and, uu tlie 2^th 
of DHMsmber, the steam boat was again 
put In motion, and carried along the 
canal at the rate of nearly seveu miles 
an hour, without any untoward acci- 
dent, allhough it appeared evident that 
the we^ht of the engine was au ov«r- 
burthen for the vessel, and that, under 
such a straiu, it would have been im- 
prudent to venture to sea.* 

" The eiperiraeut, howevej-, was 
■gain repeated on the two folJowiug 
days; and having thus satisfied himKlf 
of the practicability of hia scheme, he 
ga»e orders for unshipping the appara- 
tus, and laying It up in the store-bouses 
of the Carroll Company, and directed 
Mr. Taylor to call in tbe variooa ac- 



counts, and discharge the eipeawa whidl 
[he experiment had occasioned. 

" It may iialurally nccasion aurprka 
ind dimppflliitmenl, thnt here I abonM 



btber' 



expelirr 



' Pateick Mil lee. 



That he did not follBn' up the** 
pruspeivus aud decisive triala of it* et 
flcacy, with the same spirit and perse- 
verance irhich hnd bren so onnipEcuoua 
in many other inatances, inuat fur ever 
bt matter of regret to his lamlly, bi il 
VTBs to himself iu Ibe latter yean of bis 
life. 

" The ^ac^ however, was, diat, in the 
prosecution of this last undertakint, be 
had experienced a very rident disgust, 
/roBi thi laaconduct of naf of Ouae ahum 
he had intrusted with its txtaOion, and 
had ta flomplain not only of tardt- 
nesa and uegligence, but of the ill-rfgu- 
lated and uionuous expense in which ita 



bad b 



.riiy 



ivolved. 



On 



villlng I 

into farther details; hut I maybe po^ 
mitled lo add, that, by this tiine, my 
father, in the proser.utlon of bia *arioas 
schemes of a purely public nature, vti 
witbonl the sllgfaleiit chance or expeela- 
tion of reimbursement, had expended to- 
wards £WfiQOi and being by Ihi) 
time urdenily engaged in agiicUltOril 
pursuits, hiB attention was hiore t»a\j 
toroed from the objects <if his ibrmo' 
speculations, tban those acquainted Irilk 
his character would have been prqwnd 

" Be that us it may, it cannot be dis- 
puted, in point of fact, that he h>d fdly 
established the prncticabllity of pr«p«U- 
ing veasels, of any size, by meana of 
wheels or revolving paddles, tad al 
adapting to these tbe almost bauodlca 
powers of the steam engine. In tbe 
way of pure Invention, nothing brtliir 
remained to be achieved, altbougli, in 
the subordinate details of CKOutlBB, 



nished account; and of the rtalUf of 

practice In the yeant 1788 and 1781^ no 
detoonstration more uuequiyocal can be 
deisircd than that, with his fei^, -but 
most satiataclory, experiments, th» pro- 
Mention of this moat mauenMaa '^»- 
oAMuj cemalasA ww^oiicd, for WWI 
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ginst, li 



t, itn 



ind In 



lantry, by persons 
pnmd to hnvi derlvetl their firat lights 
ftom the experiments nt Dalswinlon 
m4 Bt CaiTDn. On that subject 1 am 
in jmHsslon of ample 



'« ftlt n< 



!r desire 



to raMird the ructa in 
«d wKh my Tather's oppratlons, and 
sptablUb the priority of bis rJalins to 
credit of having originsted, and can 
IMO praelical mecution. an impn 
ment In the nautical art, by far 



most iiiipDi'iaiil of which the pr*sEnl 
age haa to boast, and the nltimate elTecIa 
of which, on the fatura luteroourse of 
mankind, the miHt anngulnl^lIaagiualiDD 
would attempt in rain to pi-edict." 

At the commencemetit we men- 
tioned our intention of making no 
obser rations at present on this 
'; and we, therefore, in the 
re it for our reatlere 
make their owu commenta. 



SCIENTIFIC INFORMATION. 
Temperalure of tlie Earth's i5«r- 

M. Aragc lias publistied 
interesting paper, " " 



* regSTcW^^^ 



On the Ther- 
mometries! folate of the Terrestrial 
tjlobe," in the " Almanac of the 
Board of Longitude of Paris for 
1825," and from all his observations 
lie draws the following conclusions. 

ft « pari of thf earth, nor in an<, 
.mUDH, dsea the tbenoDmccer, at an eb- 
Tstion of two or three yards above the 
grannd, and sheltered ^m alt aberra- 
tlOD, riaa to 37° of Ilfaumi.r, or 46" een- 
iiffnac= 114.6° Fahrenlieit. 

fin Iht ifwa xcD, the tnnperature of 
.tba air, wtaateTer be the place or Ibe 

. Tie ^eatcal degree of cold ever ob< 
iHnred in our globe, with a thermemeler 
140° ft. or 50° 



gas. Hence, it may be r ^ 
as constituted of 1 volume of the 
vapour of water, and 2 volumes of 
carbonic acid gas ; or. 



CoTUposition of Formic Acid. 
-Dobereiner ascertained a long 
while ago, that formic acid, or a 
' formiate, when put into Irom 6 to 
10 times its weight of concentrated 
Bulphuric acid, was resolved into 
Mrbonic oside gas and water, in 
■die proportion of S4.3 parts of wa- 
ter, and 7.i.7 parts of CBrhonic oxide 



IS carbon =12 = J.5 

isoiygen =24 = 10 

I hydrogen... = 1 = 0.125 



According to this analysis, the 
equivalent number for formic acid 
on the oxygen scale, is 4.625. We 
are informed, in a note from Mr. 
Faraday in the Quarterly Journal, 
that he had observed, that the salts 
formed from the acid of ether, as 
described by M. Daniel, were re- 
solved by sulphuric acid into car- 
bonic oxide and water, precisely in 
the manner of M. Dobereiner'sj^- 
miates. 

MeAod of Browning Iron. 
Nitric acid, ^ ox. ; nitric ether, J 
oz. ; Hphit of wine, 1 oz.; sulphate 
of copper, 2 oz. ; tincture of steel, 
1 oz. Dissolve the sulphate of cop- 
per in rather less than a quart of 
water, then add the other ingre- 
dients; the whole mixture should | 
now form a quai't. To brown s I 
gun-barrel, remove all greasineaa I 
by washing it witK or ^V&:^\-, "ioife \ 
' tmvzz\e\)ft\Tv^^evvtw.'^ Aweii.'^Rfi*- 
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B wooden plug, dry the bBirel ivell, 
snd lay on the mixture by means 
of a spoiipp or rag. After et&niling 
twenry-four huurs, it sliould be 
robbed ivilh a bard brusb to re- 
move ilie oxide. A aei^und or a 
t]iird applicaiioo of the mixture 
will be nei-essary to give tbe barrel 
a perfectly brown colour: after 
whieh it sbould be brushed, and 
immersed in hot water holding 
some alkali in solution, to neutra- 
lize any acid that may remdn on 
tbe barrel. Upon being dried, it 
muRt be rubbed with a hardwood 
bnrnisher, then heated to the tem- 
perature of boiling water, an<l the 
folluwin^ varnish applied: — Spirit 
of wine, 1 quart ; dragon's blood, 
iu powder, 3 drs.; stiell lac, in 
powder, 1 oz. When tbe vamisb 
has dried, the barrel receives the 
finish from the burnisher, which 
giveH it a fine ghiHBy appearance. — 
SilHmang Jmir. IX. p. 168, 



Cold produced by Hie ConAinalion 
of Metals. 
Some striking examples of de- 
pression of temperature, during the 
liquefaction of metals, have been 
pointed out by Doherpiner. Ac- 
cording to him, the fusible metal is 
a compound of 1 atom of lead ^ 
103.5, (hydrogen being unity,) 1 
atom of tin = 59, and 2 atoms of 
bismuth = 142; or it consists of 
1 atom of the atomic combination 
of btsniutb and lead, united to 1 
atom of the atomic combination of 
bismuth and tin, and it becomes 
fluid when exposed to a tempera- 
ture of 210". The melting points 
of these alloys of bismuth and lead. 



and of bismuth and tin, in a sepa- 
rate state, are respectively between 
3250 and S350, and between 268° 
and 380". If 1 18 grains of filings 
of tin, 207 grains of filings of lead, 
and 384' grains of pulveriipd bis- 
muth, (the constituents of fuubli 
metal,) be incorporated in a dish a 
calendered paper, with 1G16 graini 
of mercury, the temperature ins' 
ly sinks from 65" to 140. fi 
of opinion, that it would even 
so low as the freezing point of 
cury, were ibis experiment pei 
formed in temperatures somewhat 
under 32". 

In like manner, when 816 gruns 
of the amalgam of lead, (composed 
of 404 mercury and 412 lead,) vere 
mixed in a temperature of 68^ with 
688 grains of the amalgam of bis- 
muth, (composed of 404 mercury 
and S84 bismuth,) the tempei^ture 
suddenly fell to 30" ; and by the 
addition of 808 grains of mercury, 
(also at 680,) {^ became bo low as 
17" : the total depression amount- 
ing to no less than 51". — Ann. 
Phil. IX. 389. 



Calmir of Glnia nffietid by LigU.— 
Mr. FnrBdHy statu, in the la>t Number 
: Quarterly JourniJ, that fim 



,ving a greei 
m, by I. 






nesrlf colourleu. GI&h «f > 
pale colour, or even eolaurleaa at flnt, 
by long expofiure to tbe aolor rayi, tc- 
quirea a pink coloar, nhilit portims t( 
tbt mmeglitSB reutned iu the dark lut 
fer no altrralion. Oxide of mangancit 
LH added pordy to neutralize the greca 
tint wfalch otherwlae would be cODleiTed 
by iron. Tbe lilac colour that hkds 
glass windows exbjbit, wben seen bc&n 
a white Rurtain or ihuttfr, ia mint likdf 
derived from the jKeaence of mangaana. 



SITTINGS OF THE FRENCH INSTITUTE OF THE IB™ JULY. 
M. MoREAU de ToRMES staled foundation; it does exist at Alez- 
tbsC the alorujiag reports of the andi\& va ^^^t, and had been 
plague at Marseilles were wilhoiit commanvcaVevX vn "mon-j ^vnoi^taa. , 
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ressels, of whieli five were Freach, 
and bad lost part of their crewa, but 
on the arrival of two of these vessela, 
only one miiii was attacked by tbe 
plague, and there are hopes of bis re- 
covery. M. Moreau de Tormea 
remarka as a singular octurrence, 
that ibe yetloiv fever of the West 
Indies and tbe pli^ue of Egypt 
have been, for tlie Gr^t time, con- 
centrated on the same spot, by iba 
' umaltaneoua arrival of vcsijel^ from 
th« West Indies and Egypt at Mar- 
seiltes. 

M> Arago stated that he had en- 
deavoured to ascertain ivbether the 
stars which we consider an the 
nearest to us, were not susceptible 
of presenting a visible parallax. He 
made bis observation on tiie Glut 



others infiproperly called fixed stars, 
baa nevi^rtheleis a real motion in 
^wce, and perfonns its revolution 
in 500 years ; the proper motion of 
one of these stars is 5" S per an- 
num, which shows that it really 
mores through 206 times tlie space 
of the radius of the earth's orbit 
every year, that radiua being 34 
million leagues. The motion of 
this star being tbe most cvi<lent of 
any, M. Arago hoped to be able to 
discover a sensible parallax, in 
which he had beeu disappointed as 
well in it as in tbe other connect«d 
■ with its system. 

M. Arago also stated to the 
academy that he was occupied in 
ascertaining, with greater preci- 
sion than had been dune hitherto, 
the diameters of the planets; he 
has already made about 4000 ob- 

Fations, n-hich he promises bere- 
r to 
only 
mm 
Isof 1 



telescope has not been subject to 
any sensible irradiation. It has 
been con.<iidered that telescopes pre- 
sented the planets latter than tl>ey 
are, and this was called irradiation, 
which Newton estimated at 3 to i 
seconds, which would produce a 
great error. His first object, there- 
fore, was tu examine the irradiation 
of his telescope, first by Newton's 
method, but that being difficult, he 
employed another, and from repeat- 
ed experiments, he found tbe ir- 
radiation insensible as to terrestrial 
objects. He then essayed it on 
one of the satellites of Jupiter, and 
its shadow, which gave exactly the 
same diameter. He then essayed 
his telescope on the platiet Venus: 
he first observed it in the superior 
conjunction, after which he quin- 
tupled the diameter, to have the 
diameter of the former planet, when 
at its inferior conjunction it should 
be nearer to us. If, therefore, in the 
first observation, the instrument 
had enlarged the diameter of the 
planet, the error would be quin- 
tupled. Now, the diameter of Ve- 
nus, at its inferior conjunction, was 
precisely what iVI. Arago obtained 
by calculation, consequently the 
first observation showed no error; 
and it is therefore ceitain that 
there are telescopes which present 

M. Cuvier made his report on 
tbe Zoological part of Duperre's 
expedition, and points out the very 
great importance of the study of 
natural history and drawing, in all 
naval colleges and marine schools, 
with the art of preparing and pre- 
serving objects of natural history ; 
this he coQsiders as calculated great- 
ly to extend the domain of science. 
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tirwanb iwmi 



mwl cold, pour il iuto a Urge jug upon 
Tour 8p».infiili nf yeul. Shake il wiJI 
togrtlber, •■■<1 lit it itunil UDcuvered a 
vhale daf before the Bre, in order to 
ferinent. Tbe fermenutiun will Ibrow 
up K tblD liquor to tbe top, i^icb miul 
be poured off. Sbake the reoiuDiler, 
Mad cork It up for uh. A ){ili and a 
half It Bufficienl to t'criiient B peck loaf. 
Pour vpoonfab of tbiii arti]ii;iii] barm 
vHIl make ■ freih quantity, and ao'oD In 

A' S. Thu banu biu been freqUNtliy 
tried, and makes very good bread ; not 
quite BO light oa freih baroi, but it by do 
tDeaas renders (he bread heavy or testy. 



pM. 



. Flail 



of Far, 



filled with Ink, (oilde of the best ivory 
blaek, mixed with drying liimeed oil, 
and ground very 6ne oD a paiuter'« 
stotiBf) and the Burfece eleaoed with the 
hand and with irhlting, ai in rammon 
DopperplaCe printing; provide youndf 
Kith a board, abonc half an Inch thick. 
Jut tbe ai» at yoar pUte ; round the 
edge of this, wrap some stiff paper, 
raised half an Inch above the aurfacc on 
one side, and level on the other, iu form 
of a trough ; into thl^ put your platp, 
irlth the prepared side upwards ; then 
oiz jPMir pluter of Paris ivllb water 
to a propet omsiitcney, and pour it oa 
tlu plale; then, lifting op the trough, 



ivilh near half a let it fall Sat upon the table again, tA' 
When it is b1- drive the bubbles of air from the plalft 
through the surface of the plaster; 
which, after you have repeated alwut 
tivelve times, let il stand an hour ; after. 
wards take the plate out of the troogb, 
and the plaster, now hardened, from 
the plate ; and you will have a 
neat impression on the plaster, fit ti> 
put in a (Vainc, and by far preferable to 
the belt prints. 

To obtain frcih Uown Fhwen in Ifn. 
ter any day one ci.jomj. — Choose some of 
the most perfect buds of the Aoweia yoa 
would preserve, such as are latest IS 
blowing, and ready to open, cut fiiem 
□IT with a pair of scissors, leaving to 
each, if possible, a pieee of the itam 
about three inches long; cover the eitd 
of the Item immediately with nalliif 
n-ai ; and when Che bndi are a Uttia 
shrunk and wrinkled, wrap encli sf 
them up Sfparalely in a piece of paptc, 
perfectly clean and dry, and lock then 
up In a dry box or drawer; and they 
will keep without oorruptlng. In win- 
ter, or at any other time, when you 
would have the Aawen btoiv, take lh« 
bnds, over night, and cut off the toA •{ 
tbe steiu sealed with wax, and put tbe 
biida into ivater, irherelu a little nitre 
or salt has been infused, and the next 
day you will have the pleasure of Mcing 
the buds open and expand themsalves, 
and the Sowers display their iDost lively 
i^ours and breathe their agreealiif 



-Let tl 



o Wednesday 



of Profenc 



This Suppleu 



nenlBiy Nnmber will be published, which triO 
t will contain a spltndid engnyed Fortnlt 
:r of Mechaoies' InstitotionB. It viH he 
finished io tbe best style n( lioe engraving, and is taken frani a scarce etohing in tbe 
posseasioo of ALEiiNnia M'Gaiooa, Esij. of Kernock, in wbirh, we have the bait 
authority for Btating, the tikeoess of this venerable piulosopher aqd pbiLouthropisB i> r^ 
matksbly well preserved. We hive also the aatis&cCion of announcing, thst we have 
pracD1«d a moat igterestiDg biographical sketch of tile life of the Doctot — Ciie only oae 
whieh liB yet appeared la print. 




BaiHAed ererjr Saturday, by W. %. M'Vuvv, 155, Tcan«ate. Glasgow, 
CammuoiDations tpost ■pa.Va'l \mMV\w: lli^^e»^4. 
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Coal and oil gas, relative \alues of.. .121 

Coal beds, origin of. 302 

Coal mines, query a* to beat mode nf 

draining ICO 

answered, 182,229,231,263, 

317, 351 

Cflffefl, nenr method of roasting 175 

Cofl^ improved mode of making ...SOS 
Cold produced by the combination of 

metals 4*i 

Colouring matter extracted Irom red 

cabbage leareB 364 

Comet, new one obseried by M. 

Cambard 4011 

, Compass, Mr. Barlow's method of 

Hirrecting ohservationB by it in 



voi^ lu. ' 

Compass, observations on Mr. Bat' 

low's method, &e. J4S 

Compass, query as to Mr. Bsrlow'i 
mode of corrECtingobsei'vatlons 239,301 

dittOj sxplaiued 260 

Composition, essay on......,...,- 344 

Constantinople, account of 331 

Constantia wines, notice of 288 

Copper, influence of, on the magnelja 

needle 400 

Copperplates, engraved, hoiv to pre- 
serve ass 

Copperplate, mode of taking impret- 
sions from, on Plaster of Paris —lU 

Copying machines, account of 76 

Copying machine, improvemmta a> 

Mr. North's 146 

Corinthian order, orlglu of. 336 

Cork Mechanics' Institution .2li 

Cranic, on the loss of power uMng 

IWm the use of the 51. Ms 1^ 

Crank, observations on... 142, 166, 931, 

264,308 

Crayons, mode of Giiog coloura In 160 

Currents, abservations on ITI 

Curious discovery, account of a 303 

D 
Ualksith Mechanics' Institution ...-S72 
Devonpart Mechanics' lnstitutiaa...S12 

Diving machine, descripliim of .i3i 

Drag for cairiages, Improved .386 

Drawings in chalk, mode of Biinf 

colours of. 160 

Drawing, remarks an It as ■ bpand 

of edacBtion STB 

Dublin Mechanics' InstllDtlBD .._..913 
Dumfries Mechanics' Institutiou ...813 
Dunfermline Mechanics' Institution, 

acoount of 439 

DDpin'a(M.) address to the mechan- 
ics of Paris.. .348, 365, 380. 396. 428 

E 
Earth, easy method of finding sise of 100 

Esrth's surface, temperature of 145 

Echo in churches, query as to 16 

answered ...159, 24! 

Edinbui^h School of Arts 213 

Edinhut^b Mechanics' Sobsoiiptlai 

Library SG9 

Education, review of Bronghaiu'a 

painpiilet on -. 53 

Experiments made on the heads of 

six decapitated robbers S92 

F 

Ferry across Tay, account of. 371 

Filter, artiflcial, new mode of fann- 

ing 7 

Fiilering Cnmiachie Burn, mode of 179 



IKDEX TO 

Eire cngints, abBerTBllDiu dd Ill 

fish, ChlnsH mode orhatchtng 32 

Flannel, obMrvaCioni on 112 

Flowen, how to obtain them Cttah 

bloira ]n winter 1A8 

Formic acid, on the compoaition of 445 
FranUln Institute of FhllwlelphiB 316 
France, Mechsnics' InstltatioDS in SlJi 

French Institute, sittings of 44C 

Fruit, to make uamca grow on 127 

Fruit Ireea, to d«itroy iaacDts and 

blights in 187 

Fulton, (Mr.) and Mr. Henry Bell, 

notice at (o 4S 

For, query ib to mode of wuihing 

and cleaning 78 

G 
Oai, report en the manufsetare of, 
tram pit ooal. By Mr. J. Nell- 
son, aril Engineer.... 105, 121, 134 
Oai Works, obserrDtions on com- 
plaints against 105 

Gasholders, account of 137 

Gaa burner. 136 

Gas workmen's institution, address 

delifercd at the opening of }55 

■ reply by one of the work- 
men 168 

Gas apparatua, compressed, account 
of Mr. Deuchar's experiments 

with 338 

Geography, query as to beat mode of 

studying 301 

Ginger beer, receipt for making 159 

Gild silk or ivory b; the actian of 

hydrc^n gas 127 

Glass, on the manufaotare of 186 

Glass, colour of, slTeoted by light ...UG 
Glasgow Andersonlan InstltatiDn...9l5 

Mechanics' do. 216, 278 

Gas workmen's do Sie 

- '■ University printing office do.S17 
3+1 

Obserrotory, notice of 361 

Glares, qnery as to mode of cleaning 78 
Goldsmith and Bnfiba opposed to 

Phrenology 10 

Gold, how to gild without 96 

Gold, to make liquid 1ST 

Gold trinkets, mode of cleaning 255 

Gooseberries, bow to preeerTe, long 

Gordon, Captain, notice of lus death 384 

Grafting, query as to 288 

Grafting fruit trees, observatlana on 323, 
409 
Greenock Institnlion of Arts and 

Sciences 917 

Gunpowder, inTention of 352 



...817 



H 
Haddington Scbool of , 

Hailstones, form of. 1Z» 

Hair, mode of staining 96 

Halton's mouse thread miU 306 

Hawick Mechanics' Institatioo 818 

Heat prodncfid by IVictlon, on tha 

cause of 13 

Hematatic iron ore found round <Bst 

iron pipex 415 

Hindoo lapidary wheel, aesount of 175 

Hones for razors, remarks on 174 

Hood and moulb-plece, for safirty In 

cases of lire 64, 19* 

Horizon, M. Docom's cylindrical 

artificial 188 

Human mind, limits of 399 

HuiuHD liair, permanency of 400 

Human suslenaDce, calculation as to 109 
Huddcrsfield Mechanics' lostitulloD, 

accoontof 128,218 

QoU Mechanics' Institution 918 

Hnsbandry, (roproved implements of 146 
Hydrogen gas, how nsed in gilding 

silk or ivory 187 

Hydraolic mnln, form and position 

of, for gas establishments 135 

Hyena Venalica, or wild A&iMD 

dog, description of 26 

1 

Jasper, mode of cleaning 160 

loe, expansion of. 383 

Indigo, query as to the best teat for 301 

Indian achoob, notice of. 302 

Ink, receipt for making darable 304 

Insects, mode of destro)^ ...127, 3B1 

InTerness Scientific Institution 218 

Joists of houses, remarks on 147 

Johnstone Mechanics' Instllutian...872 

Ipswich Meobanlcs' Inatitution 81ft 

Iron, mode of preserving from rnit 137 
Iron ore, essay on the smelting of ... 41 

Iron, on the strength of east 69 

Iron bars, query as to bending, for 

shoeing carl wheels 112 

Iron plates, receipt for tinning 128 

Iron cutting steel 307 

Iron, method of browning 4>i5 

Itch, cure for 207, 245 

Ivory, to gild, by the action of hy- 
drogen gas 127 

K 

Keighly Mechanics' InstitaUon 818 

Kendal Mechanics' Institution 818 

Keys of mosical Instrununla, query 

as to !81 

answered 301 

Kilmarnock Philosophical lostilu- 



KIdd'ii iDodel of h mvtnly-hut gim 
•hip 46 

I, 

Lackering. obMrniliiiiiE an 92 

Lanark Mechuiic»' Iiulitutioii, ae- 

wuntof 125. 210 

IdiDgiueei, number nf, ia the world 36B 

Lead tree, receipt (ei making. iS55 

Letdont and Oranges, method of 

preaerring „, .,..--i^ ., 15 

Leeds Meehsulcd' luatltuUon S19 

Level from the aea. kotr high most a 

lover he befnre this ialoal? 130 

Lever applied Ui warking macbliiBr}- ^70 

Lifeataea, accouat of 303 

LlekE, on the reaeetion of 404 

LightbouMa, lamps for S7 

UneolEuhIre ahtvp, detcripEioD of..' S6 
Liniead ail, on rauwring ataina of. 

frompaper 126 

Lithography, ai^wunt <it...Zi, 00, 66, 90 

i i i appliitatloa uf, to (be lU 

lustraitiou of leuturea Id£ 

Lirerpool Mechanics' LIbinr; 220 

Institution aiJ,34e 

Lock, improved drawback, for kouse 

Logarithms, hurlal place of the in- 

venlor of 39B 

Log-book, origin of term 

London Mechai 

London, population of .....-302 

M 

Madder, ^aery as to best last tor ....301 
Magnetio needle, influence of cvpper 
on 400 

Mr. Barlow's method 

of corraoting Qhservatinns made at 
•ea 108 

observaliooa ou Mr. 

Uarlow'a lUeOiod 142 

Mahralta vUlages, acoouDt of. — ,._301 
MaiuaanddiittributiDg pipea, foc^as, 

obsercatioDB on 137 

Malt spirits, to in^rove the flaMuir 

of 15 

Mancbaneel poiMuii notloe of, 302 

ManDkeslcr Mechanics' Institu^on 222 

Marble, mode of cleaning .160 

Mathematics, query as to best 4Dode 

of studying 301 

MslhemDlIca, method of studying ...353 

Matter, abaervationa on 332 

May pole, iwtiee of. 368 

Mechanics' IiutitutJan«, aiwDunt of 80, 

125, 128, 211, 2T2, 273, .111, 31(). 
341, 3i» 
Lord Byrons 



I vob. ui. 

Mtchanics, Brunton's Conipcndium 

of 803 

Mechaaics, query as la best mode of 

aludying Siil 

Melai, notlue of new one 400 

MioroicjipeB, abaervatlous oa ^S 

Migrating biida, annual return o^ to 

thessnieepot - 87 

Milk, how lo preserve 86 

Miller, (Mr.) of Daliwiatoo, on hia 
dalm* tu the Invention of ateaoi 

navigation 4*1 

Molea, mode of baniahiof tbam 06 

Montgolfier'i hydraulic ram 155 - 

Moon, easy mode of fijuliog the dis- 
tance of ..^J19 

Moon, supposed Infloeace of, upon 

the weather 136 

Mosaic, obMrvationa on 383 

Motion and power, ^ uery a* to lrn« 

rntio between, .—-136 

Mountaiu^ heighta of. ^.9B3 

Moiue thread mill ^....,.—39^ 

Muelins, how to keep, ofagOMtsol- 

our IW 

Mugsclbui^b Mechanics' InsUtutiou.^ 
Miuloal ear, observatiana lui 301 

N 

Natural History, art of preaerviag. 

olgecta in — 5. Si 

Net work, Buchanan's luachloe for 

weaving ,.?S8 

Nrwepapera, origin of. 397 

Newton and Descartes compared -..S34. 

Newcastle Meobanics' loititutiim...S2S 
Nlcholion'a Operative Moobwue,«l>- 

servaljomon _..^.,...JJ?e 

Nile and Niger, query «s ,!« thOK 

rivers , — 77 

- anawemd .,.— —uuu^O 

Norlb's (Mr.) improvement on hia 

copying machine. ---,..,--.,,.. ,14^ 

Norwich Meobonics' Institution ....SS3 
N«ttinghBm Meuhaoica' liutitution g23 
NuIwQce arlsiqg ii'om gas wocka, 

meaoB of avoiding a»id ntmBdrinx 107 

O 

OU, bow to turn, into wax 78 

Oil andooal gaa, relMi.vo voluea of.-l^ 
Oil for furniture, mode of uuklOC- 160 

Old Wives for chimneys 178 

Operstire Mechaolc, ( NicholMw'B) 

npilce of ,., -,....276 

Oraqges.and lemone, method, vfpiw- 

Otahetlan sailma, jiotioa of....-.vi»i30S 
Overshot water-wheel, obwrw^on* 



Padill«B for steBin bOBta, uDproie()...24 

Faint, to make ■ inilkwhlte 7 

lUnting and iieulplurF, on the Imitn- 
tinn of the Greoiui artlM* In thine 
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, colour 



' and icaXe of their 

36 

11 not take fire, how 



Fajntera, list 

Paper nhiuh 

PatentB, notlct of asBOci 

taialng -- -.,...... 

Patent right, i|iisry »a I 



Pearli. artlAcia] produ 

PsBs, improved method of obtaining 

early crops of • 7fl 

PeodDlum, on the meana afforded by 

it for measuring force of gravity.. .357 
Pen'* Tahlee, notice of . 



expenie of 96 
159 



Philosophy a1 



'ays per 






Phrenology, BuHbn and Coldimltli 

DppOKd to 10 

Pianu-forte, query as to pretervlog 
Btmoaphere from Injuring slrlnga 

of 240 

Planetary motion, Kepler'a latra of 375 

Pluieta, un the motion of. 377 

PUte, to give lustra to 06 

nants, perspiration of 254 

i^oIlBhiiig substance, cheap IB 

Power looms, improiementa on the 
construction of 03 



Inttltution 223 



Thrt 

' Potrer loom factories, i 

' duclog damp in 

'Preatonholni Mechanic 

•Printing, anecdotes of. 3 

•frl [I ting press, portable 2, I 

Frin ling press, Columbian 3 

^omp, self acting, query as to ....... 

pPiunp, query as to the pile of 

Jurilying vessels for co«l gu 1 

"Pulley; 



Pyramids of Egypt, origin, 
Pyrometer, query as to 



Quadrant, dflscriptioi 



Railway, Mr. James's patent for ... 
Ham's Ham Church, account of 08, 
Ratio between motion and power 

query as to 

Razor strops, paste or powder for .. 



Kenton Literary Sooiety 223 

Reptile, account ofanuw discovered 30t 
Retorta for making coal gas, form 

and materials of I.W 

Richmond Meohanics' Institution ISS, 
223 

Rifle, new Amoclcaii 33* 

Ring, query as 10 ^55 

Koida, new plati of nakine 114 

Roberts, his safety hood and mouth- 

pi«je ..64ilM 

Rms Mechanics' lixtitulluu 2g3 

Rotherham Meclinnics' InUltuliou 80. 

S 

Salmon, I'einarka on 384 

Saw, query a* to 255 

Sorlptural all usioo explained .3M 

Screw nails, query as to 363 

Scylla, account of the rock of. 143 

Sell, lumiDDLUDBis of 390 

Seismalic macbins US 

.Seteniuret of lead, (native,) and na- 

Elvewilptaiaof aebiaium ^.396 

Sarpents, remedy ogaiost Ibeir bito,,384 
Seventy-four gun ship, Kidd'a model J 

of 46 

Sheep, Lioculoshire, nottce of 26 

Sheffield MMhuica' Library, 223 

Shatter*, {dan ef, for shop windows 18, 
48. 77, 95, 842, 387 

Siena, mode of doming ISO 

Silk, hotr to gild It hy the sctLon of 

hydrogen gai 187 

Silver, to make lilt uid [27 

Singeing apparatus, invented by Mr. 

Bum of Manchester 82 

Sleep, oat of, cantlouiag 4SI dBy>...143 
Sluice, acDOunt of new self-acting 

lever sluice 34 

Smoke, mode of oonsuming 181 

Snodgraes, (Mr. Niel,) reourks on 

bis iiaprovemeuta ou the itnm 

engine 410 

acting '. 319,380 

Soda water, query as to 16 

Spirits, ardent, query as to best sidi- 

slltule for. in warm climates .240 

SpittaliieldB Mechanics' Inslitiitlen, 284 

Star, failing, seen at mid-day I7(i 

Steam engine, hint of a nnUory.....387 

query as lo, antwered... 29 

intended to give metloo 

to waler-wheels in places wbere 
there is no fall, and hut a smaU 

stream or spring 50 

Steam carriage, loumxit.'vi 
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tNDIX TO 

SUim vcawlfl, aew moilc of regulat- 
ing motetnenlfl of -h",.'-'.^'-...,..3Slr 
8l«iD tcikIs, pUn far prapdUng 

without paddle wheel* 119 

Steun, apparatua for mvuurlHfc the 

force of. Ili.'i 

Sleain en^ne, tccoiuit of Mr- Cart- 

wrighCi lOS 

Slaun suiiiiieB. Uit of Iboae In Gla*- 

pni' 189 

Sttam, on the introdaotfon of, ai b 

■coring power for veveli 391 

Sted, mode of preHrring, Iram riut 127 

Stirling School of Arts 406 

Stove pipe, machine foi- maliiag 334 

■Streets, improved mode of paring ,..2^ 
Stucco huBtfl, query as to mode of 

hariknlug ^87 

BiMirered 310 

San, on the ditCuice of the 293 

Sundld 854 

Sun, on the lempenlnreDf. 64> 

Sun, method of fiadlDghlidUtaace 131 

Sugar of lead, how to make it lo 

Superficial knowledge, idiurrationa 
on 319 

Syphon, impnied 19, 179 

Syringe, itomaeh, origin of 9 

T 
Table Land, Cape of Good Hope ...-2ft6 
Taxidermy ; or, the art of preeerring 

object* in Naloral History 5, il 

Temper, Influence of, nn iraabiog 

■hirta Ill 

Thntre du Petit Luari g5<> 

Thnndcr rods, obaervationt on those 

of the Jail i9 

Thruab of Brazil, sceount of. S64 

Udedial, account of B unlveraal i\H 

Tin, reoeipt to t!a iroa plates 128 

Tobaoco, eflteta of the fumei of. 334 

Tnunpet, when Inrentcd 3S3 

Tnrhejr-red, ttatement of Mr. Mil- 

lor'i eluuis to the iuveotion of 

the proceH for discharging 4KI 

TyphiK lerer, otoervationa on W3 

V 
VaccinatioD, teat of, when per^c(...2a,> 
Valrea, on aalety onei tor eugiaes... 28 

Vaira for gaa pip« i.l38 

Vapour of water, remarinon 1.54 

VqtourofwBler.UhlB of the strength 

of lo3 

Veaeeni. mode uf casting ..17S 

END OP V 



Venus, huw to find her dlatanue ....132 

Veaaels for purifying i»al gas. 136 

Veeuvlua, account of an iiruption ot 

28A,89 
Vollalc battariea, deaeription of two 



W 

Wales, notice of 384 

Warp, improved mode of preparing 2it 

Warping mill, qaery aa to 76 

WaipB, receipt for curing stiug of... 9G 
Waatci In coal mlnea, query aa to 

best mode uf draining ......160 

answered .. , 182. 889, 

331.303,317,351 
Water, at an agent iu hleaohlng 327, 388 
Water, simple mode of obtaining.... 78 
WalFr-trap, improvementaon.. 3, 18,77, 

230, 842, 279, .^3 | 
Water, efectit of changes of tempera- 
ture on the impeUing power of 

moring water 31 

Water-proof doth, obaervatlan* oo I IS 
Water, table of the alreogth of the 

..153 



"four 



While 






..127 



Mechanic 

Windows, plan of ahultera for ...18, 46, 

77, 95, 24^, 387 

Wiiiil. aignauf changes in 64 

Wine, to make old port oat of Diw 256 

Wood, mode nfembMBlng on .339 

Wood, mode of prewr' ' 



,.,.301 



Yeast, receipU for nuking 191,447 
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Water-wheel, orerahot, obKrvalltini 

on HI, 107,801 

Water, poaaibility of aeelng under ...176 
Watd'-wbeel, loconiotire,aiiniuntDf308 I 

applied to r^ae cob] 403 

Watl'e monument, proposition for.. .254 

Wai, bow to turn oil into 78 

Wearing, easaya on 37, 71, SS 

Weaving, obseriDtlonB on 9J 

Wheels, on the method of cauaing 
driven and driving wheels revolve 

the same ivay 41l» 

Wheels and axlea, deacription of (hose 
laed at Ayr Colliery 2 
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